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THE CLINTON GROUP OF OHIO.—PART IV. 


BY A. F. FOERSTE. 


CHEMICAL GEOLOGY. 


The Silurian rocks of Ohio open with the Cincinnati Group. 
This group is composed of a series of limestones interbedded with 
shales or clay. Neither the limestones nor the shales are magnesian 
in character, the carbonate of magnesia rarely exceeding six per cent. 
The amount of silica, however, varies greatly. The lower beds of 
limestone contain from ten to twenty-five per cent. of silicious matter ; 
there is a corresponding diminution of the amount of the carbonate 
of lime. The upper part of the series, however, contains very little 
silicious matter, usually less than two per cent.; the carbonate of lime, 
however, becomes a much more important constituent, averaging 
ninety percent. The interbedded shales differ from the limestones 
chiefly in the amount of silica contained, there being a corresponding 
diminution of the carbonate of lime. Thus the amount of silicious 
matter in the shales varies between fifty-five and eighty per cent.; the 
amount of the carbonate of lime, between four and twenty per cent. 
The shales also contain more alumina than the limestones, but tne 
striking difference is evidently the amount of silicious matter contained. 
In one of the lower series of shales belonging to the Cincinnati Group, 
but found in Covington, Kentucky, the amount of silicious matter is 
somewhat less, forty-three per cent., and the amount of the carbonate 
of lime is much greater, forty-seven per cent. Otherwise the chemi- 
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cal peculiarities of the shales are quite uniform, differing in this respect 


from the interbedded limestones. 
In Preble county, near Fair Haven, a sandy rock intervenes be- 


tween the Cincinnati and the Clinton Group. 
In a fragment of rock lying near by and apparently of the 


thick. 


It is about two feet 


same origin, there was the impression of a large aviculoid shell. In 


Clinton county, near Wilmington, 
stone between the Cincinnati and the Clinton Groups. 


there is another series of sandy 


The lower 


part consists of quite heavy stone, about five feet of it are exposed, 


although there may be more. 


per courses. 


This contains annelid teeth near its up- 
These sandy stones are referred to the Medina Group, 


although there is no paleontological proof to warrant this reference. 
They do not exist at all in the numerous exposures near Dayton. 


Several years ago my friend, Mr. A. B. Knerr, at that time assist- 
ant in the chemical laboratory of Wittenberg College, made for me 


some analyses of the rocks found at Huffman’s 


quarry, southeast of 


Dayton, and also of one specimen from the Clinton Group, at a_ hill 


known as Camp Corwin, east of Dayton. 


following table : 


The result is shown in the 
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Of the specimens here analyzed, those marked ‘dark red” and 
‘* light red” represent the typical forms of Clinton as they occur at 
Huffman’s quarry. With these may be compared the following analy- 
ses of Clinton rocks from other parts of the state. Centerville, Mont- 
gomery county: CaCOs, 86.30; MgCos, 11.34; SiO,, .85. | Eaton, 
Preble county: CaCOs, 85.21; MgCo;, 13.56; SiO,, .35. | Brown’s 
quarry, New Carlisle, Clarke county: CaCOs, 95.60; MgCOs, 3.93; 
SiO,, not discovered in the analysis, if present at all, then only in in- 
appreciable quantities. Ludlow Falls, Miamicounty: CaCOs,, 91.30; 
MgCOs, 6.51; SiOz, .80. 

Comparing the limestone of the Clinton Group with those of the 
upper part of the Cincinnati Group, we find a close resemblance in 
the small amount of silica present in each. The magnesium carbon- 
ate, however, which in both the shales and limestones of the entire 
Cincinnati Group was present only in inconsiderable amounts, now 
begins to be a very variable quantity, varying from less than one per 
cent. to almost fifteen per cent. This variation causes a compensating 
change in the amount of calcium carbonate present. It will also be 
noticed that the central locality, near Dayton, has the least amount of 
magnesium carbonate, but that the amount increases in all directions, 
moderately so towards the northeast, Brown’s quarry, and the north- 
west, Ludiow Falls; but markedly so towards the south, Centreville, 
and the west, Eaton. In other words there seems to be a slight ten- 
dency of the Clinton Group, beginning with Dayton as the center, to 
become more magnesian towards the circumference of the exposed 
parts. 

The same thing is true, but in a far more marked and satisfactory 
sense, of the Dayton limestone. Here again the series of quarries of 
which Huffman’s quarry is the center, contain the least amount of 
magnesium carbonate. Ata distance these exposures become more 
and more magnesian until finally they can no tonger be told from the 
Niagara shales above. 

But there is not only an increase in the amount of dolomitisation 
laterally, but also vertically. To be sure, in Huffman’s quarry this 
change is very sudden. There is a fairly sharp line between the Clin- 
ton Group and the Beavertown marl. At Todd’s Fork, near Wilming- 
ton, Clinton county, they gradually run into each other, and there is 
a commingling of fossils. The Niagara shale at Huffman’s quarry is 
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also quite distinct from the Dayton limestone beneath. But at Center- 
ville, and numerous other places throughout the state, there is quite a 
gradual change from one into the other. Whatever may have been 
the cause of the increase of the carbonate of magnesium, it seems to 
have originated outside of the special area here described. It began 
to operate in the Clinton Group. At Todd's Fork the change was 
rather gradual, but at Huffman’s quarry, after dolomitisation elsewhere 
had became quite advanced, it seems to have come suddenly, remained 
long enough to deposit the thin Beavertown marl, and then to have 
retreated again, giving way to the formation of quite a pure limestone 
again. Meanwhile, on the outskirts of this area the dolomitic charac- 
ter was still maintained, and a second advance of the causes leading 
to dolomitisation took place, gradual at the outskirts, quite sudden at 
Huffman’s quarry. After this second advance of the cause which may 
have given rise to dolomitisation, it became permanent, the silicious 
elements which had accompanied its earlier advance became less, and 
the comparative amount of dolomite increased until in the Springfield 
and Guelph, or Cedarville strata, the rock had become a typical dol- 
omite. 

It is evident, therefore, that the problems as to the cause of the 
rapid succession of the limestones and shale or clays of the Lower Si- 
lurian isa different one from that of the cause of the insertion of 
the Beavertown marl and the Niagara shales in the Upper Siluri- 
an Group of Ohio. While those of the Upper Silurian were part 
of a general process of dolomitisation, more or less gradually intecting 
the sediments of the series, those of the Lower Silurian evidently are 
the result of a much more rapid and much more frequent alteration. 
Both of these processes remain still to be explained. Much has been 
written; it may be equally valuable to examine the question without 
any special theory in view. The chemical relations of the Clinton 
Group to the rocks above and below can at least be well established. 

It remains to note a few points about the relative amount of iron 
present in the Clinton Group. In the two analyses from Huffman’s 
quarry noted ‘‘light red” and ‘‘ dark red” it will be noticed how 
small a variation of the amount of iron present is sufficient to make a 
marked difference in appearance to the eye. The Camp Corwin speci- 
men is from the uppermost layers of the Clinton Group, at the locali- 
ty mentioned and is a picked specimen, the usual amount present in 
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the same layers being much less. The amount of iron becomes great- 
er as well as far more regular in the upper courses of the Clinton 
Group at Todd’s Fork, here becoming oolitic in places. Farther south 
from this point it increases until it reaches some importance in tha 
southern counties. 

The specimen from Huffman’s quarry marked “dark green” is 
a fragment snowing localized features of the ordinary limestone of that 
locality, of small extent, usually existing only as little, often far dis- 
tant, patches. In the discussion of the chemical character of the rocks 
here examined the analyses made by Dr. T. G. Wormley, aid pub- 
lished in the various volumes of the Ohio Geological Survey have been 
constantly before my eyes. 


STRATIGRAPHICAL GEOLOGY. 


Stratigraphically the Clinton Group of Ohio presents no marked 
subdivision except that of the Beavertown marl, which occurs at Huff- 
man’s quarry, and also at Todd’s Fork, but not as a marked subdvis- 
ion. The top of the Clinton at Centreville and the Soldiers’ Home 
quarries, is composed of a few inches of clayey sediments, which pre- 
sent a much larger number of specimens of certain species than are 
found in the rocks below. ‘These are: Orthis hybrida, O. elegantula, 
G. fausta, O. Daytonensis, Triplesta Ortoni, Calymene Vogdesi (the lar- 
ger forms), Rhinopora frondosa, and Homotrypa confluens. But this 
seems to be a mere local variation. 

A comparison of the Ohio Silurian with the corresponding strata 
of Indiana is at the present date difficult, owing to the fact that no 
connected plan of work seems to have been followed in that state, so 
that observations made are apt to have only very local value, and dif- 
ferent writers apparently apply dii.cvent values to the same stratigraph- 
ical names. Careful paleontological sbservations with the exception 
of the Waldron beds, are also lacking. Lithological features alone, 
unfortunately, are so often deceptive that not much reliance can be 
placed upon them. However the following conclusions seem fairly 
well drawn. 

The Lower Silurian series of Indiana have been well determined. 
In places, especially in Decatur and the more southern counties, the 
base of the Upper Silurian is formed by a sandy rock, varying from 
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a few inches to several feet in thickness, and corresponding in position 
to with those of Fair Haven and Todd’s Fork, in Ohio—the so-called 
Medina. 

The top of the Upper Silurian of Indiana has also been well de- 
termined. It consists of the highly magnesian rock known as the 
Guelph, in Canada, and the Cedarville, in Ohio. — It has been identi- 
fied in Grant, Madison, Delaware, and Randolph counties (13th Rep. 
Ind. Geol. Surv.); across the line it occurs again in the north of Preble 
county, Ohio. 

In Ohio the Springfield beds have been identified at Eaton, Preble 
county; and the West Union beds seem to be entirely lacking. The 
Springfield strata are in reality very closely allied to the Cedarville 
strata, and are distinguished mainly by the great abundance of the 
brachiopod, Petamerus oblongus, and by the fact that it usually shows a 
more decided tinge of blue. The blue magnesian rocks immediately 
to the south of the Guelph series already mentioned may safely be re- 
ferred here. 

In Ohio the Eaton beds extend south, reaching to a distance with- 
in four miles of the Clinton exposures at Fair Haven. About two 
miles north of the latter, the intervening portion is seen to contain 
limestone beds, and also some cherty layers, one of which is well 
marked, about nine inches thick, and contains numerous specimens of 
Atrypa reticularts. Now if the cherty layers here may be considered 
fairly equivalent with the cherty beds usually found beneath the 
Waldron fossil beds of Indiana, then the Waldron beds may fairly 
be considered the equivalent of the Upper Niagara shales of 
Ohio and perhaps to contain sufficient association with the 
Springfield beds to give its fauna a tinge of the facies of the Guelph. 
The part below the cherty beds in Indiana would then contain the 
materials recognized in Ohio as Clinton, Dayton, and perhaps the 
lower part of the Niagara shale strata. The Clinton has been report- 
ed from various parts of Indiana, but until the paleontological proofs 
for such references are given, it will be impossible to make any use of 
the identifications so far made. 

Paleontological facts also bear out these conclusions. The fauna 
of the Waldron shales has quite a decided relation to the Guelph fos- 
sils. It is not a typical Guelph fauna, but it has a facies approaching 
that of the Guelph and a fair number of species are identical. ‘The. 
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Clinton fauna of Ohio, however, is not at all like that of the Guelph 
in character, but it possesses some feautures in common with that of 
the Waldron beds, and a small number of identical species. This 
would indicate a lower horizon for the Waldron beds than for the 
Guelph beds, and a still lower one for the Clinton beds of Ohio. The 
fact that the Clinton Group of Ohio contains a number of fossils sig- 
nifying a low horizon, such as Rhinopora verrucosa, Phylloporina angu- 
lata, Leptana prolongata, Strophomena patenta, Merstella umbonata, 
Bellerophon fiscello-striatus, and Discosorus conoideus, and the fact 
that the Waldron beds have no such types, is additional evidence in fa- 
vor of the lower horizon of the Clinton Group of Ohio. ‘That the 
Clinton Group of Ohio should begin to assume the facies of the Wal- 
dron beds of Indiana, and the Waldron beds of Indiana, that of the 
Guelph series above, are facts which the paleontologist will recognize 
as being of frequent occurrence, and indicating consecutive develop- 
ment of life. Moreover, it is not necessary to imagine that the vari- 
ous strata mentioned must either be exact equivalents or entirely dis- 
tinct from one another. | While life ceased dt one locality it was still 
continuous for some time at another, more or less removed, and new 
types gradually introduced in those localities where life has been con- 
secutive, seem to have been introduced suddenly into the locality 
where life for a while had ceased, whereas it is only a case of the re- 
introduction of a faunna in one place after life had ceased for some 
time, from some other locality where life had been continuous, and 
where the change of the fauna had been gradual. Geological divis- 
ions are after all only convenient methods of referenc2, and divisions 
are regulated largely according to the number of breaks in the faunal 
development of any region. Every experienced paleontologist, how- 
ever, knows that what are breaks in the development of life at one 
place are gradually bridged over at some other locality. ‘This feature 
is in small part shown by the Clinton and Waldron beds of the West. 
Indeed, the Clinton of Ohio is itself a connecting bridge between the 
Clinton and Niagara, as shown in New York, and Dr. E. N. S. Ringue- 
berg has found another connecting bridge at Lockport, N. Y., be- 
tween the divisions themselves. Again, the Anticosti Group of Cana- 
dian geologists is a connecting bridge between the Upper and Lower 
Silurian series of rocks. This illustrates the fact, well known among 


students of ancient life, tltat geological divisions are not universally 
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applicable, but that somewhere or other any dividing line is apt to 
fail. 


GEOGRAPHICAL PALEONTOLOGY. 


Reed's Fiill.—FEast of Fairfield, a village near Osborn, is a hill 
that presents a fair exposure of Clinton rocks. There are about eight 
feet of it, worked for building stone, of an inferior quality. | Neithes 
the line of junction with the higher nor the lower strata was observed 
here. The stone is of a pinkish, often rose-red color, and is com- 
posed of tiny pieces of organic matter, preserving very few fossils in 
a condition admitting ready recognition. ‘They are: the bases of two 
kinds of crinoids, Favosites Niagarensis, Rhinopora verrucosa, a species 
of Fenestellaz, Orthis biforata var. lynx, Orthis fausta, 11d several spe- 
cies of cup corals of unknown affinities. 

Browns Quarry.—Vwo and a half miles west of New Carlisle and 
half a mile south of Brown's Station, on the I. B. and W. R. R., isa 
quarry presenting a fine exposure of the Clinton Group. The super- 
posed strata of the Niagara Group were not noticed at this locality, 
although exposures are said to be not far distant. ‘The Clinton rock 
is of a peculiar white color, which when ground gives it an appearance 
much like that of chalk. It is comparatively soft, so that the fossils 
contained are readily dug from the rocks, but they are also easily in- 
jured, and not being very translucent they do not admit of good mi- 
croscopical sections. The ground up rock is sold for marble dust and 
subserves its purpose very well. A hot lime is burned from the rock 
which formerly was in large demand in neighboring towns, and is even 
now used where the management of hot limes is understood. This 
locality is of almost equal value with that of the Soldiers’ Home Quar- 
ries, from a paleontological point of view. _Brachiopods with the ex- 
ception of Rhynchonella, are rare. The trilobites are well represented 
and several new species are found. Of these Aseidaspis Ortoni, and 
a Ceraurus are the most prominent Lichas breviceps and Pterinea brisa 
are very common here, while in the Soldiers’ Home quarries they are 
very rare. Hemitrypa Ulrichi is common, also various species of cup 
corals. Crinoid buttons, which form such a constant feature else- 
where are almost unknown here. Cephalopods of different genera are 
quite common. 

Ludlow Falls.—Most of the Clinton exposures were half covered 
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by rubbish from neighboring quarries and railroad cuts at the time of 
examination. The color of the stone is drab and in places dark red. 
A fragment of the glabella of /Wenus Daytonensis, and a movable 
cheek, probably of the same species were found here. The fauna 
consists chiefly, however, of various corals, such as Ffeliolites, Lyellia, 
HHalysites, Favosites, Heliophyllum, Diphyllum and Streptelasma. ‘The 
superposed layers of the Dayton limestone are drab in color, and con- 
tain quite a large percentage of magnesia. 

Fair Haven.—The character of the fauna is much the same as 
that of Ludlow Falls, with the exception of certain additions. S¢réato- 
pora occurs in considerable abundance. Trilobites, brachiopods, and 
gasteropods are rare. On the other hand various bryozoans of the 
families S/rictoporida and Monticuloporide are seen in moderate abun- 
dance. 

Camp Corwin.—A mile east of Dayton lies a long range of hills, 
the most northern promontory of which is called Camp Corwin. On 
the crest of several of the hills near by several feet of Clinton rock are 
seen, of crinoidal structure, with few recognizable fossils. The color 
varies from pink to deep red. Some of the courses contain a large 
percentage of iron. 

Todds Fork.—The exposures are three miles north of Wilmington, 
chiefly on the north side of the creek. Five feet of sandy rock re. 
ferred to the Medina Group are exposed. Above this rise eighteen feet 
of Clinton rock, the lower courses being white limestone, quite heavi- 
ly bedded, then more reddish rock of the same nature, changing into 
quite a heavy deposit of reddish rock above, containing much iron. 
The last bed is the fossiliferous one and has yielded so far: Lidenus 
ambiguus, I, Daytonensis, Proetus determinatus, Dalmanites Werthneri, 
Orthoceras Jamest, O. incepium, Raphistoma affinis, Orthis elegantula, 
Rhynchonella scobina, Strophomena rhomboidalis, Phaenopora platyphylla, 
Ptilodictya expansa, Clathropora, Zaphrentis, and Streptelasma. 

A comparison of the faunze of the different localities so far men- 
tioned will show that there.is considerable variation in the distribution 
of the different species. The most striking feature is the comparative 
absence of trilobita, gasteropoda, and _brachiopoda, and the large de- 
velopment of the corals at Ludlow Falls and Fair Haven, the two 
more western exposures. In a line almost parallel with these are the 
Soldiers’ Home, Fauver’s, and Brown’s quarries. In this line the cor- 
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als, although present to a moderate degree, do not form a marked fea- 
ture of the enclosed fauna. However, this is the line in which there 
is a considerabie variety in the number of trilobites, brachiopods, and 
bryozoa. It is especially of value, however, as containing the best 
general collection of the fossils peculiar to the group in the best con- 
dition for the collector’s purposes. The localities in line with Reed’s 
Hill, Camp Corwin and the Huffman quarries are the worst localities 
for collectors of specimens. However, beginning at Huffman’s quarry 
there are a few fossils at the very top of the Clinton proper, and the 
fauna of the Beavertown marl is also shown. At Centreville the top 
of the Clinton proper reaches a greater variety in the fauna, and at 
Todd’s Fork, where there is a commingling of the two, the top strata 
are quite richly fossiliferous again. The question presents itself 
whether this distribution of the fauna can have any relation to the ele- 
vation of the Cincinnati Arch. If so, it would be a most indubitable 
evidence of the elevation of that arch before the beginning of the 
Clinton Group. 

If there is so much variation in the fauna of even a quite limited 
district it will be well to note what forms have been found most relia- 
ble in the identification of this group, forms therefore which are char- 
acteristic and have the widest geographical range. These are: Ji/e- 
nus Daytonensis, [llenus ambiguus, Dalmanites Wertherni, Platyostomus 
Magarense (a small and constant form) Orthis flabella, Strophomena pa- 
tenta, Phylloporina angulata, Clathropora frondosa, Ptilodictya expansa, 
the various species of Phenopora and Rhinopora verrucosa. Any local- 
ity in this state or in Indiana, containing five of these species, could 
safely be referred to the Clinton Group as represented in Ohio. 
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THE GEOLOGY OF LICKING COUNTY, OHIO, 
Part IV. THE SUBCARBONIFEROUS AND WAVERLY GROUPS. 


BY C. L. HERRICK. 


In pursuance of the plan outlined in the last volume, material has 
been slowly accumulating, the collection and collation of literature 
and unraveling of perplexed synonomy being by far the most onerous 
task. Nearly every foot of this and much of adjacent counties has 


been searched by patient collectors and, in spite of the great difficul- ~ 


ties, much progress has been made in identifying and referring to their 
horizons the fossils of the Waverly Group. It is hoped that even as 
brief a review of the fauna as can now be presented will prove help- 
ful. Perhaps no other limited group of strata in the Palzzoic era 
has been the theme of more discordant discussion than this one. The 
problem of the Waverly deserves to rank with that of the Keweenaw 
and Taconic. While not claiming to settle the points at issue in this 
paper, it is hoped that the material made accessible by the pictorial 
and descriptive matter presented will at least afford every competent 
paleontologist with considerable material upon which to base his opin- 
ion. The methods hitherto employed in the study of the Waverly 
have been fatally lacking in several particulars. Generally the de- 
scriptions have been unaccompanied by figures and frequently so hasty 
as to make it necessary to base our opinion as to the accuracy of the 
indentification on the reputation of the writer. No published work 
has given the sequence of the fossils attributed to the Waverly, but in 
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many cases evidence is wanting as to the fact that the stratum referred 
to actually belonged in the same group or tormation as those with 
which it was collocated. The question was entirely open as to whether, 
for example, those species figured in the Ohio Paleontology were dis- 
tributed throughout the series or were characteristic of limited zones. 
Many species have been referred to the Waverly, which all precedents 
show to be true coal-measure forms, while in a few cases Devonian 
species are brought into curious and unexpected relations with such 
species. We are quite in the dark as to whether the coal-measure 
forms are associated in the same actual horizon with Devonian types 
or whether the collocation of faunz is more or less arbitrary or, at 
best, merely a theoretical result of a general survey. 

The Ohio Waverly is the natural arena for the settlement of the 
problem as being the most accessible and the earliest known. These 
rocks were first confidently referred to the position of the Chemung 
of New York, but a more extensive comparison has shown that the 
Waverly is much more closely allied to the carboniferous than was 
first supposed. Prof. Alexander Winchell, who has given most atten- 
tion to this series (which he calls Marshall) regards these rocks as the 
equivalent of at least a part of the strata usually referred to the Oris- 
kany. It is our purpose to defer extended discussion of these points 
to the close of this series and our use of the term Waverly is to be 
understood as waiving the matter of terminology, though that name 
has priority, in Ohio at least, and its use in the restricted modern 
sense does not involve any ambiguity. 

To illustrate what has been said of the great importance and 
difficulty of stratigraphical determinations we may allude to the 
condition of our knowledge regarding the equivalent rocks in Michi- 
gan. The serial relations in that state are, according to Prof Win. 
chell, as follnws: 

Marshall Group, consisting of 


Huron Group, consisting of 

4. flags=... 500 ft. 


Hamilton Group. 
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The Huron Group furnishes ‘all that is requisite to answer the 
demands of the Portage and Chemung groups. The thickness is, in- 
deed, considerably reduced; but it must be remembered that all other 
New York groups traced into Michigan exhibit even a greater attenu- 
ation than this parallel would imply.” 

Enumerating the fossils of the Huron Group in 1870, Prof. Win- 
chell says: ‘Four of the [19] foregoing species I have identified 
more or less doubtfully with species of the Hamilton group.” ‘‘ The 
equivalencies of these rocks are not very precisely indicated from the 
paleontological data. That the formation is newer than the Genessee 
shale is demonstrated by its observed superposition. The palzonto- 
logical evidence indicates, at least, that the fauna is older than that of 
the Marshall group; and this is all that is necessary. If this group of 
rocks is proven by stratigraphical superposition to be newer than the 
Genesee, it belongs either to the horizon of the Portage and Chemung, 
or to that of the Marshall.” ‘‘The Huron group, above the black 
shale, must correspond to the Portage and Chemung or to some _por- 
tion of them.” 

Rominger, in 1876, writes: ‘‘ The light-colored greenish, arena- 
ceous shales on top of the black shale exposed along the shore of Big 
Traverse bay, may be possibly an equivalent of the Erie shales of the 
Ohio geologists, but no fossils have been found by which this question 
can be determined. The shales in the southern part ot the peninsula, 
which were considered by Winchell, as a part of his Huron shales oc- 
cupy a higher position, and must be identified with the Waverly.” 
‘«The conformity of rock material and stratification in this part of the 
formation, above and below the imaginary division line between the 
Devonian and carboniferous deposits is so perfect that no one would 
accept this stratum as the terminal deposit of the Devonian ocean, 
even if the fact were ignored that at least 500 feet of rock beds below 
this horizon present the faunal characters of the Cuyahoga shales of 
Ohio, which form the upper division of the Waverly group.” The 
order of sequence as given by Winchell, Rominger declares entirely 
wrong, claiming that it was based upon a mistake of a synclinical sec- 
tion for a regularly descending one, sothat what was regarded by the 
former as the foot of the section the latter affirms to be the same hori- 
zon as that at the opposite extreme. ‘These discrepancies are here 
pointed out not in order to harmonize them, which would require care- 
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ful scrutiny of the region in question, but as an excuse for the stress 
laid upon stratigraphy in this paper. Prof. Rominger again says: 
‘* Prof. Winchell considers the sandstones of Marshall as the lower 
terminus of the carboniferous rock series, typically distinct by its fos- 
sils from the next subjacent shaly beds, which he connects with the 
Devonian rocks by the character of their fauna. Such a difference in 
the fauna is not perceptible; the fossils of the Marshall sandstones and 
the subjacent shales are not only generically in full harmony, but a 
great number of species are common to both.” This quotation may 
serve to justify the care with which the fossils herein noticed are limit- 
ed to their horizons. It seems sufficiently obvious that central Ohio is 
the place where the serial relations must be made out, if anywhere, for 
here the stratigraphical sequence is perfectly unaltered and the hori- 
zons well marked. We present the facts collected, confidently believ- 
ing that they form a firm foundation for the solution of the perplexing 
problem. The theoretical value of this study cannot be over-estimated. 
The false theory that ‘‘times of peace make no history,” has too 
largely affected our notions of geological history. It is by tracing the 
succession of living forms during long periods of comparatively uni- 
form conditions that the laws and course of development are to be dis- 
covered. Even this brief discussion demands an allusion to the views 
expressed by the state geologists of Ohio. In the first volume of the 
final report, Dr. Newberry adduces reasons for considering the Black 
or Huron shale as the representative of the Genesee plus part of the 
Portage. ‘The remainder of the Portage and the whole of the Chemung 
is represeuted by the Erie shale, a group of greenish or grayish argil- 
laceous shales limited to the northern part of the state and of small 
vertical extent. The difficulty of eliminating at one blow from central 
Ohio the great sandstone and shale series known in New York as Che- 
mung, has, however, militated steadily against this view and most ge- 
ologists have felt constrained to seek the missing formation in some 
larger or smaller portion of the Waverly series. It is to be noted that 
Prof. Newberry at that time contended that ‘‘ the series of strata which 
begins with the mechanical sediments of the Portage has a fauna 
which is much more carboniferous than Devonian in character. The 
commencement of the epoch of the deposition of this series of me- 
chanical sediments . . . was in fact the beginning of the carbon- 


iferous period.” 
In the second volume of the same report Dr. Newberry brings 
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into still greater prominence the close relation, both faunal and litho- 
logical between the Waverly and the carboniferous. The general con- 
clusions formulated are as follows: ‘‘ That all its rich fauna is of a 
decidedly carboniferous type ; second, that it includes a number of 
species characteristic of the lower carboniferous rocks of Kentucky, 
Tennessee, Illinois, Iowa, and Michigan; third, that it furnishes at 
nearly all of its fossiliferous localities certain species which are also 
common in the coal-measures above ; fourth, that our collections made 
include no Chemung or Portage species; fifth, that it is continuous 
with the ‘‘ vespertine” and ‘‘ umbral” rocks of Pennsylvania.” 


The subdivisions of the Waverly are as follows : 


The conglomerate (coal meas ) 


rie shale (Chemung.) 


It is to be noted here that what has since been called the Logan 
sandstone, which makes up the bulk of the exposed part of the forma- 
tion south of the middle of the state is here omitted (probably as be- 
ing identical with the Berea.) But doubtless nearly all the fossiis, on 
which the judgment pronounced as to the carboniferous age of the 
series was founded, were actually derived from this part, i. e. our series 
III. The Cuyahoga or the upper part of it added to this habitus re- 
remarkably. The careful study of the Cuyahoga will, I think, surprise 
geologists. If not actually a part of the coal-measure series, it has 
curious premonitory symptoms. 

Prof. E. W. Claypole, who incidentally discusses this question in 
a paper read in 1884, gives the following section of the Waverly : 


Conglomerate (coal meas.) 

Logan Group (of sonthern Ohio. ) 
Cuyahoga shale, 

Berea shale. 

Berea Grit—Waverly sandstone. 
Bedford shale. 

Cleveland shale. 


This would be adapted to our own view by transposing Nos. 1 
and 2, or by intercalating No. 1 somewhere in No. 2. 
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Let it be observed that, in our opinion, the diversity of opinion 
as to the affinities of the Waverly Group is very largely due to the 
vain attempt to regard it as homogeneous and the failure to distin- 
guish the Berea Grit from the sandy upper layers—Logan. 

Finally Prof. Hall, in Vol. V, of the Paleontology of New York, 
seems to withdraw quite fully from his early view of the identity of 
the Waverly of Ohio with the Chemung of New York, (always com- 
paring our Middle and Upper members—the lower being considered 
unfossiliferous.) He says: 

‘© A careful examination of those species supposed to have a ver- 
tical range from the Chemung group to the Waverly group, has shown 
that they are allied forms but specifically distinct.” | He nevertheless 
admits that the genera are identical with those of the Chemung, only 
four genera of lamellibranchs being found in the Waverly not also 
found in the Hamilton or Chemung. The series accessible to Prof. 
Hall was also very incomplete. 

If ic should prove that many Chemung forms persisted in Ohio 
long after the shallowing waters of New York were unfitted for thefn 
and that forms of carboniferous habit were gradually introduced it 
would only furnish another to the long list of similar instances stand- 
ing to the credit of evolution. 

For an extended and very valuable discussion of the age of these 
rocks, see Winchell’s papers in Proc. Philos. Soc. Vols. XI and XII, 
1870. 

That the series of freestones and shales with occasional inter- 
spersed bands of conglomerate which occupies a belt of 250-500 feet 
below the coal measures is really homogeneous may have been doubt- 
ed, but it is left for the present occasion to point out the nature of the 
variations in the fauna. The stratigraphy of the Waverly as seen in 
central Ohio may now be confidently regarded as correctly determined 
in at least its general contours. ‘The interest attaching to the Waverly 
group as affording a transition from Devonian to carbopiferous faunz 
under peculiar conditions will naturally be greatly enhanced if within 
its own limits transitional forms or facies can be discovered. ‘To 
gather facts instructive upon this point itis necessary, first of all, to 
identify continuous and unmistakable horizons. ‘To this end we first 
directed attention, and found such reference lines in two narrow bands 
of conglomerate separated by an interval of from 38 to 50 feet, which 
includes the quarry rock or freestone employed in this county. 
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Though the conglomerates may disappear or vary, the fauna of the 
subjacent shales afford conclusive criteria for ascertaining at least their 
approximate position. With these two lines of reference once estab- 
lished, and leveled east and west through our district, the study of 
higher and lower horizons became more fruitful. 

Before discussing the work in this field it becomes necessary to recall 
some points already stated in the first paper. It will be remembered 
that our attention was given solely to a thin band of shale lying about 160 
feet above the bottom of the coal-measures at Flint Ridge. In the same 
report a band of limestone is referred to as occupying a place about 
100 feet above the Maxville limestone, in Muskingum county and con- 
jecturally referred to the position of the lowest coal seam east of New- 
ark, at Bald Hill. ‘This limestone has been further examined, and al- 
though it has not yet been found possible to satisfactorily demonstrate 
our position, the paleontological evidence is not inconsistent with that 
theory. West of Fultonham this thin band is well exposed and lies 
about 120 feet below the coal mines of that region. If these coal 
mines are on the same horizon as that at Flint Ridge, the relation is 
the same as at that place, except that a few feet are interpolated (as 
would be expected) above and below. ‘The limestone in questiOn is 
sometimes dark and shaly, at others is dense and crystalline. Its fauna 
is quite large and the following species have been identified. 

1. Productus cora, rare, though common as at Flint Ridge. 

2. Productus semireticulatus, common. 

3. Productus longispinus, not common. 

4.  Chonetes mesoloba, rare. 

5. Athyris subtilita, common. 

6. Spirifer cameratus, (= S. striatus. ) 

7. Allorisma subcuneata. 

8. Naticopsis nodosa. 

9. Naticopsis nana? 

10. Macrocheilus ponderosus ? 

11. Macrocheilus planus ? 

12. Macrocheilus paludineformis, small form. 

13. Macrocheilus fusiformis ? 

14. Bellerophon nodocarinatus, fine large specimens. 

14. Bellerophon sp. 

The fifteen species discriminated are beyond doubt coal-measure 
forms and the chief difference between the assemblage and that at 
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Flint Ridge is in the relative abundance of the species. Naticopsis 
nodosa has not been recognized from the Flint Ridge shales and Pro- 
ductus semireticulatus is abundant in the Waverly, but rare in the 
Flint Ridge shales. It is possible, but not probable, that the two ho- 
rizons are identical. The sandstone and shales underlying this band 
are unfossiliferous and the next link in the series connecting the coal- 
measures and the Waverly is found in the so-called Maxville or Chester 
limestone. A considerable fauna will yet be restored to us by a suffi- 
ciently prolonged search in the limestones and shales of this series in 
Ohio, which is nearly 25 feet thick in the vicinity of Fultonham. 
Eleven species have been described from this horizon by Whitfield. 
The characteristic species which are everywhere abundant are Produc- 
tus parvus, which, however, is often much larger than the type and 
approaches P. semireticulatus in some characters, Spirifer glaber, 
Athyris subtilita, FEuomphalus planodorsatus and Bellerophon sp. 
Pleurotomaria chesterensis? newtonensis? Naulilus  specta- 
bilus, Ctenodonta? sp. Allorisma andrewst. (Plate XIU, Fig. 12) and 
Spirifer increbescens, H. With regard to the last mentioned species 
it may be here noted that no difficulty exists in tracing this species to 
its successor in the coal-measures (S. opimus) and to its probable pro- 
genitor in the St. Louis group (S. Keokuk var. Hall), this in turn to 
the Keokuk group. There are many hints of this sort which will oc- 
cur to the attentive student of these successive fauna. A cup coral, 
Lophophyllum sp? (See Plate XI{I, Fig. 17), also occurs rarely. 
In this connection may be described 


Nautilus (?) bisuleatus, sp- ». 
(Plate XI, Fig. 16.) 


Shell of moderate size, very compressed rotate, volutions not em- 
“bracing, (two to three?) transverse diameter of outer volution less than 
one-half the dorso-ventral diameter, transverse diameter greatest one- 
third from the ventral side ; upper and lower surfaces marked dorsally 
by a carina within which is a broad, shallow grove, followed by a sec- 
ond ridge about one-third from the dorsal margin, succeeded by a 
groove shallower than the first, which is followed by a gently convex 
portion extending to one-fifth from the ventral margin, where is a slight 
carina, beyond which the surface inclines to meet the similar plane of 
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the opposite side at an acute angle, the resulting surface being slightly 
concave. 


Our specimens are fragments which do not furnish material for 
careful description. The symmetrical relatisn of the two sides indi- 
cates a cephalopod in spite of the apparent absence of septa. The 
siphuncle seems to be central. ‘The greatest diameter was not less 
than 75 mm; dorso-ventral diameter of volution near end, 15 mm; 
lateral diameter of volution, 6 mm; the width of the plane dorsal 
margin is 3mm. J. pauper, Whitfield may prove identical with our 
form, but it would not be suspected except from incidental similarities 
and the fact that our form is derived from. the same horizon at Ful- 
tonham. 


West of Fultonham, two or three miles, are exposures which per- 
mit the reconstruction of the following section: 


Coal measure sandstone (exposed) -----..------------- 10 ft. 


Reddish and grey silicious shale and free-stone—Waver- 


The section not being continuous may not be very accurate, but 
expresses the approximate relations. No inconformity could be de- 
tected between the shales forming here the base of the coal-measures 
and the reddish layers, which are undoubtedly Waverly and contain 
Chonetes illinoisensis and other characteristic fossils. 


The Waverly layers for some distance below the coal-measures 
are, except in a band about 4 feet from the top, apparently unfossilif- 
erous. About two and one half miles east of Rushville is exposed 
about 20 feet of Waverly, which lies about 70 feet below the top of 
the Chester (Maxville) and hence, if that series has there its maximum 
development, some 50-60 feet below its base. ‘This exposure is inter- 
esting on account of the presence in it of a Trilobite (Phillipsta mera- 
mecensis) not found in the lower beds of the Waverly and having a 
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decided carboniferous habitus. At Rusville the following section is 
exposed : 


Shale, with Productus semireticulatus and 


Spirifer ft. above congl. TI. 
Shales and thin bands of freestone_-__- ~~ 30 ft. 
(Pleurotomaria, etc.) 

Nodules of lime (fossiliferous) ..-...-.--65 ft. above congl. IT. 
Shales. 


Freestone, 40 feet above congl. II. Nau- 
tilus sp., Hemipronites, Productus 


avcuatus, =... about 10 ft. 
Conglomerate and sandy freestone__- 


**Conglomerate II” forms the basal, 18 inches or so, and here is not very 
coarse. 
Shales, with Allorisma winchelli, Prothyris meeki, Sanguinolites obliquus, 


Grammysia ventricosa, and Pholadella newberryi. 


‘This last is the lowest horizon seen in this part of the state and cor- 
responds to the shales overlying the freestone in Licking county. 
The fauna found at the highest horizon of Waverly in Licking county, 
is here encountered here near the top and the various species can be al- 
lotted to their position in the series with unexpected ease and cer- 
tainty. 

The little excursion thus made into Muskingum and Perry coun- 
ties enables us to complete the series in its normal condition. How- 
ever, the moment we turn our attention to our allotted task in Licking 
county, we discover that the series is imperfect at one point. While 
conformity between the upper Waveriy and lower Chester does not 
exclude the idea of a considerable interval of time between the fossil- 
iferous bands of the two groups. it is apparent that in Licking county 
the Chester interval is unrepresented and that much of the upper Wa- 
verly is generally absent, so that the white sandstone or conglom :rate 
of the coal-measures lies unconformably on one or other of the Waverly 
beds and the upper surface of the Waverly ttself has obviously suffered 
erosion. ‘The amount ofthe erosion varied in different places and where 
greatest is covered by coarse quartz pebbles of granitic origin mingled 
with coal measure trees of large size. ‘The suggestion of extensive erosion 
been heretofore made, but absolute proofhas been wanting. It is has 
our privilege to complete the evidence and to point out in general the 
amount of loss thus incurred. It has been quite generally supposed 
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that an elevation of the coast at the close of the Waverly period 
caused the recession of the water, and that the period occupied at the 
west by the deposition of some 550 feet of sediments was not a time 
of rock formation in central Ohio. The results of close study of the 
lowest coal-measure conglomerate has unexpectedly indicated the con- 
trary. While engaged in collecting samples of the quartz pebbles 
forming the bulk of this conglomerate eight miles northeast of Newark, 
a large number of fragments of limestone were also broken out.* 
These are angular and, though very badly decomposed, show that they 
could not have been derived from a distance, as the quartz must have 
been in order to free itself so fully of the softer, including country rock, 
and acquire its rounded form, and, moreover, they contained a few fos- 
sils which can only be referred to the age of the Chester or St. Louis 
Group. ‘These conglomerates are full of the impressions of Lepidoden- 
drids and Calamites and seem to have been torn from their places by tor- 
rents which carried from the mountains to the north their freight of 
coarser and finer material, much of it being of a metamorphic and ig- 
neous nature. The Chester limestone must at that time have been 
more or less firmly consolidated, perhaps in the form of clods of limy 
clay, and has preserved identifiable semains to tell the story. Thus 
the same coarse conglomerate tells us that a mighty river flowed into 
the coal-measure ocean from a region to the north, exposing igneous 
and metamorphic (partly granitic) rock, that it flowed through a region 
covered by deposits of St. Louis or Chester age, thus showing that a 
large series supposed to be absent in this part of the state was simply 
obliterated by erosion. Such a chain of argument indicates what pos- 
sibilities are open to a more careful study of limited areas. The fos- 
sils referred to are figured beyond, in connection with those of the 
Chester further south. 


We now pass to the Waverly proper. This may be divided into 
three well-marked groups which present us with a carboniferous, a 
Waverly, and a Devonian facies respectively. ‘The lower division 
ought probably to be referred uncompromisingly to the Devonian, the 
second, less obviously Devonian, still contains a fair proportion of 
Chemung fossils, while the upper series can be unhesitatingly called 
sub-carboniferous. These zones are marked off, as already hinted, by 


*The Ohio geologists have observed the same fact in other parts of the state, 
but a different interpretation has been offered. 
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two bands of conglomerate, which include between them the middle 
member or Waverly proper. 

The upper Waverly, with its roo—150 feet, has been rather less 
studied than either of the other divisions. Near the top it is charac- 
terized by Productus semireticulatus, Spirifer stratiformis, Phillipsia me- 
ramecensts, Nautilus sp, Crentpecten, sp. n. Hemipronites is also very 
abundant. 

The upper conglomerate, or congl. II. is itself often fossiliferous 
with the species characteristic of the shale below and especially Spzr- 
Ser wincheltt.  Allorisma winchelli, A. ventricosa, Sanguinolites obliquus, 
Prothyrus meeki, Edmondia, etc., are the determinative forms for the 
shale. ‘The free-stone which lies below this shale is full of fossils. 
Spirtfer cartert, Crenipecten winchelli, Phillipsia shumardi, Rhynchonella 
coopert and R. contracta are characteristic of this zone. After an in- 
terval of shale, sometimes with AMorisma winchelli, but generally bar- 
ren, we reach congl. II, which varies from a narrow belt of sandy free- 
stone to 10 feet of coarse sand and conglomerate. <A few feet below 
this is one of the most characteristic layers of the whole formation, 
abounding in Palwoneilo concentrica, and P. attenuata, Sanguinolites 
untoniformis, Streblopteria media, Bellerophon tincatus, B. galericulatus, 
etc., etc. ‘The same fauna may be found for 30 feet below, but 40-50 
feet below is a zone with quite a different habitus, containing Ryzcho- 
nella sappho, Leiopteria ortoni, Crenipecten tumidus. 

Near the same horizon, probably below it, but exposed further 
west and not yet certainly located vertically, is a zone with Spirifer 
martonensis, which species is also abundant in limestone nodules some 
15-20 feet lower along with a peculiar fauna of considerable individu- 
ality, at Moot’s run. 

Through the kindness of Mr. E. S. Clarke, a system of levels was 
run from Granville to exposures eastward from Newark, correcting the 
barometric work of last year. The conglomerate I. being the most 
available base line, the levels refer to the top of this stratum, which 
is exposed along ‘‘ the avenue” leading to the buildings of Denison 
University. Along a line bearing S. 68° E., for 3 85 miles, this con- 
glomerate dips 79.35 feet, from this point to the south Newark quarry, 
a distance of 4.44 miles S. 79° E. the dip is 48.74 ft. A portion of 
the difference in inclination is due to the increased thickness of the 
conglomerate to the eastward, but the influence of the Clay Lick arch 
is also beginning to be felt. In our last report the mistake was made 
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of paralellizing the conglomerate I. at the Dug-way, (or the first of the 
above mentioned stations) with the second conglomerate at the south 
Newark quarry, thus making the combined Waverly section too small 
by 39 feet. In like manner a level (barometric) between Granville 
and Cat run, a distance nearly due north of 514 miles, reveals a dip 
to the south along congl. I. of 79 feet, or over 14 feet per mile. The 
section at this place is 


4. Freestone and part of shale below congl. I,--------- 35 ft. 
2.° Cong, pebbles; looses... 16 in, 
1. Shales with Paleoneilo ft. 


The relations are almost precisely as at the Dug-way. Passing 
southwest from Granville, a distance of three miles, at Cheney’s run, 
we find, at the bottom, a fossiliferous band marking the horizon 40 ft. be- 
low conglomerate [. This is about 30 feet higher than at Granville, a dip 


of only ro feet per mile. Now passing due west to a point 414 miles 
west of Granville, the bridge over Moot’s run is reached. At this 
place a fossiliferous layer of shale is found 36 feet higher than the last 
mentioned, which would permit this horizon to be identified with the 
40 ft. layer above mentioned assuming a dip of 12 feet per mile to the 
east. ‘There are, however, at this place indications of a local increase 
in dip, and this layer contains Spirifer marionensis and few fossils iden- 
tified in the go ft. layer farther east, while 20 feet above are layers 
with the lithological character of that horizon (unfortunately unfossil- 
iferous.) At the foot of this exposure, 20 feet below the Sp. marion- 
ensis layer. are found specimens of Chonetes logani and Rhynchonella 
sappho. Passing one mile west, a very interesting bed of shale with 
limestone nodules is exposed. This bed is very fossiliferous and is the 
lowest richly fossiliferous bed known in the Waverly. This is_ thirty 
feet above the Spirifer marionensis layer and, allowing a dip of 15 
feet to the mile, would still lie at least 15 feet above that horizon strat- 
igraphically. It probably is upon nearly the same horizon. Contin- 
uing west twelve miles to Rocky fork, a series of gritty flags and shales 
is reached about 15 feet higher than at the SA. mariorensis layer at 
Moot’s run, by barometer; thus, allowing a dip of 14 feet per mile, we 
reacha horizon about 170 feet below that layer. Ata point three or four 
miles farther west and south, not far from Gahanna, these gritty lay 
ers are quarried and‘are interspersed with layers of bituminous shale 
like the Ohio black shale. A point quite near the foot of the Waver- 
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ly is here reached 120 feet below the last mentioned zone. As the 
southern element in the dip is here quite appreciable, it would be an 
ample allowance to estimate this horizon at 150 feet below the last 
named, or 320 feet below the lowest fussiliferous zone of the Waverly. 
Near Summit on the Baltimore and Ohio R. R., we find the follow- 
ing section : 


4. iGreyscalcarous sandstones... 12 in. 


The entire unfossiliferous part of the Waverly may therefore be 
estimated at less than 350 feet, and the Waverly series in Licking Co. 
at less than 570 feet. Probably 550 feet would about cover it. 

A generalized section of the Waverly in Licking Co. is as follows: 

Carboniterous conglomerate. 

14. Upper Waverly, shales and flags with few fos- 
sils. Phillipsia meramacensis, Productus arcu- 
atus, Prod. semireticulatus, Aviculopecten sp., 


about 100 ft. 
Best exposed at Baid Hill and 1 mile north of Newark. 
13. Shales, soft, with few small fossils..._.--_-- 4 ft 
12. Conglomerate II. Spirifer Winchelli-____- 18 in. 
11. Shale, ‘* Allorisma layer,’”’ ft. 
Io. Freestone (Berez?) many fossils 30 ft. 
7. Shale Lamellibranch layer” 4 ft. 
6. Shales, same fauna, less prolific________~- ~~ 26 ft. 
4. Flags, with Rhynchonella sappho, Leiopte- 
ria ortoni, Strebloteria media, etc_____-__- 18 in. 
2. Shales, with Spirifer 18 in. 


bituminous shale 
Black shale. 
All below congl. I. is spoken of as division I, Ia being that portion of this 
division over 4o feet below this zone, Ib the upper 40 feet. Division II includes 


all between congl. I and II, and division III, the remainder. 


1. Shales, barren, 
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In our study all collections made before the discrimination of 
these various horizons were abandoned and the whole recollected, la- 
beling each fossil with its relative position with reference to the base 
line. The typical exposure of the county is that formed by the ero- 
sion of Raccoon creek, near what is known as the ‘* Dug-way,” be- 
tween Granville and Newark. _ It is supplemented by that one mile 
south of Newark and one mile north of the same place. Exposures 
six miles further east corroborate the observed sequence. The lower 
layers can be best studied at Moot’s run, four miles west of Granville. 

The most significant determinative fossils are Allorisma winchelli, 
of the shale below congl. I1; Spirifer winchelli, of cong]. II; Spirifer 
cuspidatus, of division II; Paleeoneilo attenuata, of shales below congl. 
I; Leiopteria ortoni of the 4o ft. layer below; Spirifer marionensis, 
of still lower horizons. The discussion of the stratigraphical relations 
of the various species is omitted and the reader is referred to the dis- 
tributional table at the close. 

Outside of Licking county considerable work has been done which 
is here only so far employed as to verify the observed relations. It is 
reserved for another occasion when a wider range of comparison may 
be admissible. 


LIST OF FOSSILS FROM LICKING COUNTY, OHIO. 


This list has been compiled under almost disheartening difficulties 
and is merely a preliminary contribution to the fauna of the group. 
Certain subkingdoms have not been studied at all and as the plates 
were engraved prior to the elaboration of some families typical forms 
have not always been figured. The collection of additional specimens 
may affect determinations here made, but it is not believed that further 
study will materially alter the relative value of the chronological evi- 
dence. I wish here to express obligations to Prof. Alexander Win- 
chell, the renowned geologist of Michigan, for indispensible assistance. 
A smal! suite of specimens and part of the plates were placed in his 
hands, which he kindly examined and reported upon, thus preventing 
serious mistakes. However, it is but just to say that the nature of the 
material sent was such that, even where his views are quoted, it would 
be unfair to implicate him in the mistakes contained in this paper for 
which the writer assumes full responsility, at the same time acknowl- 
edging himself indebted very largely for whatever value the paper 
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may have to the disinterested generosity of his distinguished friend. 
Equally indispensible has been the work of friendly collectors, . Mr. 
W. F. Cooper having assisted most largely, while Messrs. C. J. Her- 
rick, Ira Crawford, E. S. Clarke, J. L. Deming, and many other stu- 
dents and friends have similarly assisted. 


The tabular review is intended to exhibit at a glance the general 
stratigraphical conditions as well as certain comparisons bearing on the 
age of the group. It will be constantly remembered that only a part 
of the species collected are described in this number. 


I. signifies all below conglomerate I, as seenat the foot of the 
south Newark quarries; II. is that section including the treestone at 
Newark and ending with conglomerate II, 50 feet above the base of 
the quarries at Newark; III. is the remainder of the s-ries including 
shales and fligs to the base of the Chester or coal-measure conglom- 
erate as the case may be. 


Phillipsia meramecensis, Shumard. 
(Plate X1, Fig. 3.) 


A single pigidium from near the top of the Waverly east of Rush- 
ville. 

Pigidium considerably wider than long, parabolic in outline, 
with a very narrow border; axial lobe broad and_ high, fully 
¥ as wide as the pigidium proximally, composed of thirteen narrow, 
unsculptured segments, prominently truncate behind, separated from 
the pleurse by a not very deeply impressed sulcus, but rising above 
them almost at once ; pleura rather convex, eight segments being evi- 
dent, which are low and flat, with a slight groove on the top of the 
first and second near the posterior edge; the narrow border of uniform 
width and abruptly deflected. Length 8 mm; width 11 mm; width 
of axial lobe 7 mm. 


The figures given by Shumard do not show the characters empha- 
sised in his description, which agrees quite fully with our specimen. 
The species was originaly found in the Archimedes limestone at Fen- 
ton, St. Louis Co., Missouri, a horizon, apparently the equivalent of 
the one here noted. 
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Phillipsia shumardi, Herrick. 


(Plate II, Fig. 22.) 


Proetus missouriensis, SHUMARD. Geol. Missouri. 


Abundant in the freestone of middle Waverly. See Bul. Den. 
Univ. Vol. II, Part I, page 69. 


Phillipsia praeeursor, sp. 
(Plate XII, Fig. 1.) 


Closely related with P. shumardi, Her. 

Head shield parabolic in outline, axial portion very high, rapidly 
curved, highest portion near the centre of the glabella. Glabella 
nearly twice as long as wide, anteriorly forming a high, rounded, fine- 
ly striate ridge, separated from the axial elevated portion by a deep 
but narrow sulcus; postero-lateral lobes small, oblique, well defined 
by the arched grooves which reach the cervical groove or nearly so, 
and separated from each other by an interval equal to their own width; 
there is but a single pair of secondary on lateral lobes witha pretty 


. well defined sulcus tying well back of the centre; palbebral lobes 


large, quadrate; cervical suture deep and wide, cervical segment 
rather large. The cheeks are bordered by a triangularly elevated, mar- 
gin and a rather deep groove and project backward into short, acute 
spines. None of our specimens show the fixed cheeks and the figure 
of the head is imperfect in this respect, but bears a strong resemblance 
to P. gemmulifera. Pigidium nearly semicular, moderately elevated, 
about 114 times as wide as long, the axial portion is high, tumidly 
conical, and obtuse, marginal sulci rather deep ; axis composed of nine 
(ten) segments separated by deep grooves, pleural portions rather reg- 
ularly convex, with about seven apparent ribs which are elevated and 
pustulose dorsally and bifurcate near the margin; margin convex, sep- 
arated by a shallow groove. All of the annuli as well as the median 
parts of the gebella, are covered with well defined pustules. Length 
of glabella 14 mm; width 7 mm. or more; length of pigidium 11 mm; 


width 17 mm. 
This form is obviously very nearly allied to P. elliptica from the 
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Kinderhook of Ill. and P. swallovi, from the Chouteau limestone of 
Missouri, but seems quite distinct. 

From nodules in shale at Moot’s run, also in the shales containing 
the same. 


Pleurodictyum Problematicum, Goldf. 
(Plate VIII, Fig. 15.) 


‘*Corallum depressed, sub-hemispherical, or semilenticular ; the 
under side concave and provided with an epitheca, the upper convex. 
Corallites somewhat iregular in size and form, more or less angular, 
often hexagonal, short, increasing rapidly in size and so distinctly _ra- 
diating from the middle upwards and outwards, that those of the lower 
series lie nearly or quite parallel to the concave base, and even decline 
as they extend out from near the middle to the periphery—those rising 
from near the middle shorter than the others; connecting pores as in- 
dicated by their casts, rather numerous, and apparently irregularly ar- 
ranged, sometimes passing through the corners as well as the sides of 
the walls between the corallites.” 

A considerable number of this interesting compound coral were 
found by W. F. Cooper, in the upper layers of freestone near congl. 
II, in a condition similar fo that described by Meek and Worthen. 
The ‘coarse, friable sandstone,” referred to the Onondaga section of 
the corniferous group by the Illinois geologists seems to belong at a 
higher horizon as first supposed, at least the presence of the same form 
in the Waverly group, pretty well up in the series, lends probability to 
this suggestion. 


Orbiculoidea sp? 
(Plate VIII, Fig. 14.) 


A large species of Discina-like appearance is common in the shales 
of the middle Waverly and has been usually referred to D. newberryi, 
Meek. As only the dorsal valve is known and this is larger than the 
type, we prefer to defer identification. There is a ridge rather thana 
slit, as in Discina and the shell is usually distorted. 
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Crania hamiltoniae, H. (?) 


(Plate XII, Fig. ro. ) 


This little species is found adhering to mollusks and brachiopod 
shells and is largely modified by the ornamentation of its host. Our 
specimen agrees as fully as might be expected with the smaller varie- 
ties of the species quoted. 

Broadly oval or sub-circular ; dorsal valve sub-conical ; apex sub- 
central or excentric, pointed, surface marked by very fine (scarcely 
lamellose) striz. Lower valve not seen. Concretionary layers at 
Moot’s run—lowest fossiliferous horizon. 

This species, whether specifically identical with C. hamiltoniz or 
not, has a decided Devonian aspect. 


Productus Nebrascensis, (?) 
(Plates I, Fig. 24; III, 23(?) 23a.) 


Specimens having the characters of this species are widely distrib- 
uted. ‘Though never attaining a very large size there is a considera- 
ble range of variation in this respect as well as in outline and form. 
The rather regular and prominent pustules are sufficiently characteris- 
tic. ‘The species is known from the horizon of congl. I, to the top, but 
may descend lower. 


Productus semireticulatus. 


(Plates I, Fig. 26; III, 24; VII, Fig. 11; X, 6, 6a.) 


This widely distributed species is especially characteristic of the 
uppermost Waverly, as found at the tank north of Newark and in the 
freestone. The species attains a large size and may be recognized by 
the great prominence of the ventral valve near the strongly incurved 
beak. 


Productus areuwatus, Hall. 


( Plate III, Fig. 18.) 


Prof. Hall’s description runs as follows : 
‘* Ventral valve much elevated, longer than wide, very gibbous, 
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extremely arcuate, the beak recurved upon itself so that the hinge line 
is nearly opposite the centre of the back of the shell; hinge line shorter 
than the width of the shell; cardinal extremities produced into small 
angular ears. Surface marked by strong radiating costa, which bifur- 
cate upon the umbo and below, and sometimes coalesce toward the 
base of the shell ; entire surface covered by fine undulating concentric 
striz, and, in the upper part, a few strong wrinkles, which are con- 
spicuous on the ears and umbo. A few marks of the bases of spines 
are noticed, but they appear to have been irregularly distributed.” 

This species is P. semireticulatus in miniature. Our specimens 
differ from Hall’s figures chiefly in the greater irregularity of the striae,’ 
in this respect, however, agreeing with his description. 

Length 17 mm; widthabout 15 mm; hinge 14mm. _ Near congl. 
II, Granville and Newark. 


Productus flemingi, var. burlingtonensis, H. 
(Plate III, Fig. 20 [and 22 ?]) 


A few specimens, apparently from the upper division of the Wa- 
verly, resemble very closely this species. The occurrence of a Bur- 
lington species in this horizon is certainly suggestive. 


Productus (Productella) shumardianus, . 
Plate VII, Fig. 18; Plate VI, Fig 16 ?) 
(= Productus subaculeatus, Murch. ) 


Productus subaculeatus, has been identified by Hall, from the Cor- 
niferous. He says: 

‘*T have been unable to identify it with any species in the Ham- 
ilton and Chemung groups of New York, though the resembling those 
which I have placed under P. shumardiana. A larger collection of 
specimens may possibly show a passage from one to the other.” 

Productus shumardianus is doubtless identical with P. spinulicos- 
tus, H., P. concentricus, H: and P. pyxidata, H., while P. lachrymosa 
is perhaps less closely allied, though a member of the same series. 
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Productus dclorosus, Win., is apparently asynonym for P. ¢runcatus, 
H., and has not yet been certainly identified within our limits. 

Typical ventral valves of P. shumardianus are frequent in the 
sandy parts of conglomerate I, though never found much above this 
horizon. A dorsal valve apparently of this species was found in the 
nodules at the foot of the exposure at Moot’s run, at least 50 feet be- 
low the horizon of conglomerate I. I quote Hall’s description. 

Shell concavo-convex, sub-hemispherical, wider than long ; 
hinge-line nearly or quite equalling and sometimes greater than the 
shell below. Ventral valve very convex, gibbous in the middle and 
on the umbo, which is abruptly narrowed toward the beak, and the 
apex curved over the hinge-line; the sides abruptly depressed toward 
the cardinal extremities, which are flattened and more or less auricu- 
late. In one specimen observed, the apex is minutely truncate, and 
there is a barely perceptible line at the junction of the two valves, 
which indicate an area. Dorsal valve concave, often corresponding 
essentially with the ventral valve, but sometimes nearly flat in the up- 
per and central portions and abruptly deflected toward the margin. 
Surface of the ventral valve marked by intermittent radiating ridges, 
gradually rising from the surface and terminating below in elongate 
spines ; while upon the upper part of the shell, about the umbo, there 
are scarcely perceptible elevations of the surface above the base of the 


_ spines. * * * The entire surface is marked by close concentric 


undulating striae.” 

The cardinal process of the dorsal valve is bifurcate. Figs. 6, 6a, 
6b and 11, of Plate XII, illustrate various conditions of this species, 
Fig. 6 especially resembling P. spinulicostatus. 


[Productus concentricus, 
(Plate VI, Fig. 16.) 
(= P. shumardiana, H. ?) 


The identification of this dorsal valve was suggested by Prof. A. 
Winchell, but it 1s made with some hesitation, as the specimen was 
found associated with P. shumardianus as above indicated. In mark- 
inzs, both concentric and pustulose, the valve agrees better with that 
species from which it seems to differ somewhat in form. Nodules, 
foot of exposure at Moot’s run. 
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Productus (Productella) lachrymosus. var. stigmarius, . 


(Plate III, Fig. 28.) 
(Cf. P. curtirostra, Win.) 


A few specimens, mostly poorly preserved, from the nodules at 
Moot’s rua, represent this or a closely allied species. The specimen 
figured shows only the cast of the dorsal valve. The fine, wavy con- 
centric striz and interrupted radiating ridges, and slight mesial sinus 
can all be duplicated in New York specimens. 

A large ventral valve measures 40 mm. in width, 30 mm. in height, 
and about 18 mm. in convexity of valve. There is a faint but obvi- 
ous sinus and the surface is marked by nearly obsolete coarse ribs, as 
well as the fine, irregular concentric striz. Prof. Hall suspected that 
this large form would prove distinct from P. lachrymosus, in which 


we concur. 


Productus (Productella) speciosus, ?) 


Specimens more nearly agreeing with the Chemung species than 
those with which it is associated, have been secured. ‘These speci- 
mens are characterized by numerous, rather regularly arranged, small 
pustules covering the entire surface. Moot’s run, calcareous nodules. 


Productus Sracilis, Win. 
(Plate VII, Fig. 20.) No. 1347. 


The original description reads as follows: 

‘* Shell small, aperture of the ventral valve forming a little more 
than a simicircle. Ventral valve moderately inflated for a Productus, 
with flattened, smooth, triangu'ar auriculations ; hinge-line equal to 
greatest width of shell; mesial sinus wanting or barely perceptible; 
external surface marked by fine, rigid, sharp, once dichotomizing ra- 
dial striae, numbering about 40. _No indications of spines have been 
detected. Length of hinge-line .29 in., length from beak to anterior 
margin, .21.” 

Our form is nearly as large again and has the hinge-line shorter 
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than the length of the valve, nevertheless we dislike to attempt to dis- 
tinguish it from a species confessedly founded on a single imperfect 
ventral valve. Our specimen, however, has no spines anda com- 
pound dischotomy of the striz. Sandy layers of congl. I, ‘‘ Dug- 
way,” near Granville. 


Chonetes logani, Nor. and Pratt. 
Plate VII, Fig. 22; Plate III, Fig. 12 ?) 


In Fig. 22, Plate VII, the radiating cost are not distinct enough, 
while the specimen figured on Plate III may prove to be C. multicos- 
ta, Win. C. logani seems to be distributed throughout the series up to 
congl. II, at least. 

The confusion introduced into this genus by identifying this spe- 
cies with C. illinoisensis, has been corrected by Prof. Winchell. 


Chonetes illinoisensis, Worthen. 


(Plate III, Fig. 21.) 


Rather large for the genus, transversely semioval ; moderately 
convex ventrally; length between two-thirds and three-fourths the 
width ; hinge lin2 nearly equal to greatest width, with five or six small 
oblique spines on either side of the inconspicuous beak ; ears some- 
what flattened ; nearly rectanguiar; front margin a broad curve; sur- 
face of ventral valve rather evenly convex, highest near the middle, 
casts showing a strong mesial septum; Corsal valve gently concave, 
with distinct cardinal ‘eet . Surface ornamented with about too bi- 
furcating, thread-like stria. Length 7mm; widthrrmm. Our speci- 
mens rarely attain the size of the western ones, though often much 
larger than the above measurements. 

Found in the sandy rock above congl. I; also forty feet or more 
below this horizon at Moot’srun. ‘The spines of this speciés are much 
more slender and curved than in 5. scitula. 
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Chonetes scitula, Hall. 
(Plate I, Fig. 4.) No. 1397. 


Shell small, semi-oval, hinge-line about equal to greatest width, 
tumid along the medial line. Ventral valve, moderately convex along 
a line from the beak to the front margin, about one-third the entire 
width, thus elevated near the front, Jateral margins depressed; beak 
slightly prominent, hinge-line somewhat angled, armed at either ex- 
tremity with at least two spines. Surface marked by fine but rather 
prominent, distant striz which do not bifurcate, sometimes somewhat 
alternate. Width about 8 mm, height 5 mm. Dorsal valve nearly 
plane. Near the base of the series at Moot’s run, probably 50-60 feet 
below congl. I. 

Our specimens agree even to details of hinge structure with 
those of New York. ‘The spines are strong and oblique. 

Another form found near congl. II, or about 80 feet above the 
present species, resembles this in form, but has more numerous _bifur- 
cating strie. This we compared with C. setigera, H., but though 
closely agreeing otherwise, our species has oblique spines on the hinge. 


Chonetes tumidus, sp. ». 


(Plate II, Fig. 21.) 


Shell of medium size. closely resembling C. acutiradiata of the 
Corniferous group of New York. 

Ventral valve very con’ex (as much so as C, hemispherica of the 
Upper Helderberg), hinge extended, with mucronate extremities, 
straight, apparently with few oblique spines; body of the shell nearly 
semi-circular, forming nearly a segment of a sphere, being suddenly 
depressed to the flat ears, which are acutely triangular. Umbo some- 
what prominent. Surface marked by numerous (50), regular, nearly 
continuous, rounded strize, which rarely bifurcate. Exfoliated speci- 
mens show numerous oval pores between the striz. Dorsal valve not 
known. ‘This very pretty species is found in the irregular calcareous 
nodules at base of the section at Moot’s run and adds a significant 
Devonian color to the facies. The resemblance to C. hemispherica is 
close, but the outline is as in C. acutiradiata, H. 

Width 12 mm, height 7 mm. 
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Chonetes pulchella, Win. 
(Plate III, Fig. 14.) 


‘¢ Shell small, semi-circular; hinge almost equalling the greatest 
width, rectangular at the extremeties, furnished with two or three stout 
hollow spines on each side of the beak, one projecting from the hinge 
extremity, and diverging at an angle of about 22° with the hinge-line 
—the second half way to the beak and diverging at an angle of 45°, 
each of these spines having a length equal to half the hinge line. 
Ventral valve, exclusive of the flattened hinge angles, spherically con- 
vex; internal median ridge extending to the middle of the valve. 
Surface with about 54 feeble, rounded ribs, often nearly obsolete on 
the hinge angles; these are crossed by numerous microscopic, concen- 
tric striae; the grooves beneath the ribs are acute and bear a few spin- 
ous projections near the shell margin. Dorsal valve nearly flat, gen- 
erally a little concave near the margin, marked, like its fellow, with 
radiating lines, and often a few concentric folds. Area very narrow, 
equally excavated in both valves.” 

Our specimens are 7 mm. wide and about 5 mm. long. Kindly 
identified by Prof. Winchell. Specimens believed to have come from 
the free-stone of middle Waverly, Granville, O. 


Hemipronites crenistria, Phil. 
(Plates V, Fig. 14; III, 24; Plate VI, Fig. 8; Plate IX, Fig. 21.) 


‘The great variability of the American members of Hemipronites 
makes any attempt to restrict the limits of species very difficult—for 
us, impossible. The figures indicate the extremes of the series abun- 
dant in the middle Waverly. 

This widely distributed species occurs in all the strata containing 
numerous fossils. The largest specimens seen come from the same 
horizon as Spirifer marionensis, probably 60 feet below congl. I, though 
these are less than half the size of the largest figured by Davidson. 
(Sup. plate XXXVI.) These are very transverse and the striz are 
very fine and frequently irregular. ‘The ventral valve is only moder- 
ately convex. (Dorsal valve 58 mm. wide, 30 mm. high) about 13 
striz in 5 mm. (near the margin.) In the shale below congl. I, speci- 
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mens much less transverse and with distinctly alternate striz occur. 
In the free-stone this form occurs with var. cylindrica (= var. robusta, 
Hall), which latter, or a still more Orthis-like variety, occurs in 
congl. IT. 


Orthis Vanwxemi, Hail, var. pulchellus, var. n. 


(Plate V, Fig. 9.) No. 1396. 


This beautiful little Orthis occurs in large numbers in a zone near 
the top or above the top of the quarry rock in Granville, and seems 
to pass into forms resembling those generally identified with O. mi- 
chelina. Without discussing the probable relationships of the two forms 
we may simply notice the close resemblance of our specimens to those 
described by Prof. Hall, from ‘calcareous shales of the age of the 
Hamilton group” in several localities in Illinois, Missouri, Iowa, and 
New York. 

Shell nearly circular or sub-quidrate in outline, depressed, ven- 
tral valve generally longer than wide, most convex one-fifth from the 
beak, flattened, but not sinuous below. Hinge line short ; beak rather 
prominent, prot.uding, acute; ears depressed, rounded. Surface cov- 
ered with numerous small, tubular striae which increase Fy bifurcation 
or more rarely implantation, sometimes by division into three, striae 
with porforations or oval punctures; surface also marked by concentric 
strie and more distant imbricating lines especially near the front mar- 
gins ; about three stria in the space of one millimeter. Foramen with 
cardinal process; interior of valve with large vascular impression, and 
mesial’ process. Dorsal valve nearly circular, convexity above the 
middle, cast with a broad mesial sulcus from the beak to near the mid- 
dle. Length of ventral valve 15 mm; width 15 mm. 


Orthis michelina, var. burlingtonensis, H-, is hardly at all differ- 
ent. In it the perforations upon the striz are represented as elongate 
rather than circular, in which point our specimens agree. 

More typical specimens of O. michelina also occur in the free- 


stone. 
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Rhynconella contracta, 
(Plate X, Fig. 9.) 


We are quite unable to distinguish any differences between a 
small species with very acute plicaze and that described by Prof. Hall, 
from the Chemung. Prof. Hall himself made the same identification 
in 1867, and as the name was applied in 1843, it ranks any other name 
in vogue for the same shell. The range of individual variation is as 
great as in that quoted. ‘lhe species is rare in the free stone of mid- 
dle Waverly. 

In a genus as conrservitive as this one a greater vertical range of 
species is to be expected thin in many other groups. 


Rhynchonella subeuneata, 
(Plate VII, Fig. 23.) 


A small species from just above conglomerate I. has nearly the 
form of the species quoted. The sandy matrix makes a careful study 
impossible. Our specimen is smaller and less broad than Hall’s types, 
but it is not easy to point out specific distinctions, the static character 
of the genus makes the continuance of a species during the interval 
between the horizon in question and that of the Warsaw possible. 


Rhynchonella sageriana, Win. 
(Perhaps a variety of R. sappho, H ) 


Shell rather gibbous, thickness equal to more than one-third the 
width, transversely extended ; ventral valve broadly oval to slightly 
pentagonal, with a pointed incurved beak; mesial sinus rather dis- 
tinct, narrower than one-third the width, extending less than half way 
to the beak, with three to four strong plicz ; lateral surfaces convex, 
with five or six plice on either side, which rather rounded above; lat- 
eral margins nearly straight, meeting the beak at an angle of about 
110°; length of lateral margins greater than half the length of the 
valves, intersecting the evenly-curved ventral margin at a point in 
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front of the middle; concentric striz or folds appear near the front; 
hinge plates sub-parallel, over one-seventh the length of the valves. 
Length to width about as seven to eight. Width 24 mm, height 20 
mm; (21-17; 18-17; 21-18; 18-15; 23-20.) 

Dorsal valve more nearly quadrate or sub-circular; beak short 
and incurved; casts showing a strong median plate within; antero-lat- 
eral outline se:ni-circular, postero lateral angle very obtuse, mesial fold 
inconspicuous. with four or five plica, lateral areas with four to. six 
plice. Length to width as 4-5. 

The specimens vary in many respects, but in no specimens were 
the mesial plicaze more than four or five, there being three in the sinus 
and four on the fold in normal adults. lwo varieties exist side by 
side, differing only in the number of plicze. 

The second agrees very closely with R. sippho in some of its va- 
rieties. 

This species belongs in the sandy lavers or flags about 4o feet 
below congl, I, where it is abundant. ‘The Granville specimens are 
said by Prot. Winchell to be typical. This is No. 1313, of our Mu- 
seum Register and has now for the first tfme been described in full. 
Our own belief is that all of the closely allied forms belonging in this 
section of the genus are conditions of a single species—R. sappho. 


Rhynchonella sappho, Hall. 
(Plate V, Fig. 1; Plate VII, Fig. 25.) 


Of large size, agreeing in outiine with 2. sageriana, but with more 
numerous plice, there being generally five in the sinus and six on 
either side. It is possible to duplicate the Hamilton forms exactly 


from our collection. 
Found in the free-stone of middle Waverly, and also in free-stones 


from a horizon 60 feet above congl. II, that is in the upper Waverly. 
Some of the varieties of this type resemble R. cooperensis, per- 


fectly. 


Rhynchonella narshallensis, Win. 


This species is recognized by the ventricose, flattened dorsal valve 
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with numerous (20-28) rounded plice, broad fold with six or seven 
plicae, and the sudden flexture of the front and lateral margins. The 
species ranges through the middle Waverly. 

Several other species could be recognized, but it is feared that a 
larger co'lection would obliterate the distinctions assumed. 


Atrypa reticularis, ? ? 
(Plate III, Fig. 11.) 


Small specimens resembling this species have been obtained from 
the upper free-stone, lower part of division III. The identification is 
doubtful, though undoubted specimens said to have been derived from 
the Waverly are in the museum of Ohio State University. 


GENUS SYRINGOTHYRIS, Winchell. 


(Syringothyris cuspidatus, Martin. 
(Plate I, Fig. 7, (?); Plate II, Fig. 17; Plate V, Figs. 4-7.) 


Anomites cuspidatus, MARTIN, 1796. 
Spirifer cuspidatus, SOWERBY, 1809. 
Davipson, 1857. 
Cyrtia simplex, McCoy, 1884. 
Cyrtia cuspidata, McCoy, 1855. 
Spirifer capax, HALL, 1858. 
Spirifer carteri, HALL, 1857. 
Syringothyris typa, WANCHELL, 1863. 
Spirifer textus, HALL, 1857. 
Spirifer hannibalensis, SWALLOW. (?) 
It seems to me after a careful collation of the descriptions above 
quoted and the comparison of several hundred specimens that a due 
conservatism will unite all the supposed species and identify them, as 
positively done by Davidson and Dekoninck, the most careful Euro- 
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pean authors, with S. cuspidatus. The wide range of variation and 
distribution make this an exceedingly valuable species for approxi- 
mately synchronizing widely distant horizons, for its vertical range is 
not extraordinary. The subjoined table of measurements and data 
will serve our present purpose in connection with the figures. In the 
view here indicated Prof. Winchell does not concur, as may be gath- 
ered from the extract from a private letter of Jan. gth, 1888, from 
which I take the liberty to quote. 

‘<T have heretofore identified with this species some specimens 
from Newark, Ohio, embracing both ventral and dorsal valves. I re- 
ceived some time since, from Prof. Hicks, specimens from Granville, 
labeled S Carter’, among which is a ventral valve resembling forms 
identified by me with Syringothyris typus ; but his dorsal valves differ 
from those of S. ¢ypus in having the hinge extremities prolonged and 
pointed; in more rigid cost and lack of situation in the middle of the 
anterior margin. ‘They also lack the deep concentric wrinkles of the 
dorsal valve of .S. ¢ypus. I hence separate these dorsal valves from 
Granville from .S. 4pus, and leave them to represent S. Carteri.” 

Fig. 17, of Plate II, serves to illustrate the usual form of the 
smaller and more finely striate form called S. carteri, though these 
often have acuminate angles ‘The difference between such forms and 
those figured 4-6 Plate V. is completely bridged, nor does it seem 
possible to exclude the extreme variety drawn in Fig. 7, Plate I. 

The species reaches its maximum in the congl. II, but is charac- 
teristic of our middle division, beyond which it extends somewhat 
both above and below. 


Spirifers of the S. marionensis group. 


This is the most perplexing subdivision of the genus. Four nom- 
inal species contend for admission and present characters so concor- 
dant as almost to baffle discrimination. ‘These species are 5S. s¢riati- 
formis, Meek, S. centronata, Win., S. biplicatus, Hall, and S. marion- 
ensis, Shumard. All of these have been at some time identified in 
Ohio.  S. striatiformis alone presents such peculiarities as make it 
easily identified when perfectly preserved. ‘The S. biplicatus described 
by Meek in the Ohio Paleontology is stated by Winchell to be his S. 
centronata, thus eliminating a second from the set. The following 
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tabular arrangement based on the original descriptions will afford the 


basis for comparison. The following order being preserved: 


1. S. Striatiformis, 2. S. centronata, 3. S. marionensis, 4. S. 


biplicatus. 
| 
| 
| | 
a | | 
= = | = 
= | | = PA 
= a | | z 
= = | = 2 
Pointed, Mod’ rate, | 
1 Shorter. Rectangular | curved. | arched, Wide Narrow, deep Narrow, low. 
5 
2 | longer. | acute, | 
4 : | Narrow. | Wide ! 
= 
= = 
= 
| Numerous, small ,|—|———| — —| 
1 \round, bifre’ting|8 | 8 | 56 (Minute striae 
2 | 36—40) 
3 | ss | 50 
“ 6 | | 30 | 


Between S. marionensis and S. centronata it is very hard to dis- 
cover any point of dissimilarity. In fact we cannot distinguish speci- 
mens from the Cuyahoga shale, the locality of S. centronata, from 
specimens of S. marionensis from near the middle of the lower divis- 
ion of the Waverly in Licking Co. _ S. striatiformis is restricted to the 
upper portion. 


Spirifer marionensis, Shumard. 
(Plate VI, Figs 2-4; Plate VII, Fig. 11; Plate IX, Fig. i ?) 


Cf. S. centronata, Win. 

Our figures give a good idea of the range of variation exhibited, 
though in the smaller shells the mucronate extension of the hinge is 
more marked. On the largest shells there are rarely more than four 
plicee on the fold or sinus and the lateral margins are usually quite 
oblique. This species has been found in the shale near the east end 
of the bridge crossing Moot’s run, four miles west of Granville, and 
the layer of nodules one mile west. The horizon being supposed to 
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lie at least sixty feet below congl. I. Shell nearly semi-circular ; mod- 
erately convex; length 4-3-2%4 times the height; valves of nearly 
equal convexity. Hinge-line considerably extended with acute ears, 
which are sometimes mucronate. Ventral valve convex with a rather 
prominent beak and strongly curved striated area; greatest convexity 
near the beak ; lateral portions depressed ; sinus narrow, but rather 
deep; surface marked by 40 rounded plicz which are dichotomous, 
and of which about four occupy the sinus, which is triangular in sec- 
tion, especially near the beak. Area moderately narrow and strongly 
inclined, with a broad triangular area which is striate. Dorsal valve 
only moderately convex, laterally depressed, most convex above the 
middle, fold very inconspicuous, scarcely elevated, with two pairs of 
plicee produced by bifurcation of the two primary ones. Dichotomy 
of striz of both valves very irregular. Surface concentrically striate, 
sometimes with concentric folds also. Found in the lowest horizon of 
Licking Co. Its range being 20 feet, so far as observed. 

This species was first described from the so-called Chemung of 
Missouri. Later, Prof. Hall, in his lowa Report describes specimen 
from rocks of the Hamilton age, while Prof. Winchell noted its occur- 
rence in Waverly strata, at Sciotoville, O. 

The casts show peculiar internal structures which may be of 
assistance in destinguishing the species. 


Spirifer striatiformis, Meek. 
(Plate III, Fig. 26; Plate VI, Figs. 6-7.) 


Undoubted and typical specimens are found in our upper Waver- 
ly, well toward the summit of the series. The illustrations in the third 
volume of the Ohio Paleontology convey a good idea of this shell. 
Isolated dorsal valves, however, resemble the shell called in Ohio, S. 
carteri, and are sometimes so-called. _ Eight to twelve plicee occupy 
the mesial fold. The fine radiating striae, when preserved, are good 
specific marks. 

Shell of medium size ; semi-oval in outline, only moderately con- 
vex mesially, rather flat toward the sides; hinge-line equal to greatest 
width or sometimes less, often slightly mucronate ; lateral margins 
generally making with the hinge-line about a right angle. Ventral 
valve much more convex than the dorsal; beak strongly incurved ; 
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cardinal area arched, striate parallel to the hinge line, foramen 14 to 
1-5 as wide as the hinge; mesial sinus rather narrow and ill-defined, 
triangular in section, continuing to the beak ; interior with short, di- 
verging dental lamellz and small rostral cavity. Dorsal valve quite 
flat, except the rather low, ill-defined, triangular fold ; beak projecting 
beyond the hinge-line; area narrow, striate a¢ right angles to hinge-tine. 
Surface of both valves covered by numerous small, low, rounded cos- 
tee, which bifurcate somewhat irregularly and are marked by numer- 
ous radiating striz and, less obviously, by concentric striz as well as 
the usual lines of growth. (The cancellated appearance spoken of 
by Meek is rarely observed, while the radiating striations are quite 
noticeable. Sixty-five to seventy-five coste are found on a valve of 
mcdium size, from eight to fifteen occupying fold and sinus. The 
typical form is found near the summit of the Waverly, about 100 feet 
above congl. II, with Productus semireticulatus. This layer occurs at 
at the very top of the exposure at Rushville and cannot be far below 
the Chester limestone. 

In conglomerate I, are found specimens apparently intermediate 
between the previous species and S. striatiformis, but more convex than 
either. In the free stone still above is another variety which is with 
less doubt referred to S. striatiformis. Specimens are figured on Plate 
VI, Figs. 6, 7. These have a broader sinus and more nearly quadrate 
form, though short mucronate ears are retained. 

If S. centronata is a valid name for the form from Cuyahoga shales 
the relation between that species and S. marionensis must be left for 
future study. The close relation of all these to S. disjuncta of the Che- 
mung is noteworthy. 


Spirifer biplicatus, Hall. 


Not Spirtfer biplicatus, MEEK, O. Pal. Vol II. 

But a single dorsal valve has been encountered with the characters 
of S. biplicatus, indeed, we suspected the validity of the species. It 
may be confessed that a wider range of observation may invalidate the 
assumed distinctions. This dorsal valve differs from those of S. stri- 
atiformis, with which it is associated, in the greater distinctness of the 
plice, and the depressions bordering the median fold, and by the fact 
that the plicee on the fold are so much smaller than those of the rest 
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of the surface. ‘The surface is also more convex. There are about 
28 pliz, four being on the fold and those of the general surface are 
simple, while those of the fold dichotomize. ‘Tis species is smaller 
than S. striatiformis. Division III, near Newark. W. F. Cooper, 
collector. 


Spirifer winchelli, sp: ». 
(Plate V, Fig. 2-3; Plate II, Fig. 16.) 


Mcst nearly resembling S. mesacostalis. Shell transversely elon- 
gate, gibbous; width from two to three times the height. Ventral 
valve quite convex mesially, strongly and evenly arched from the 
closely incurved and projecting beaks to the lower margin. The area 
is very narrow; hinge-line usually strongly produced, lateral angles 
mucronate ; surface marked by about 15 rounded plicz on either side 
of the deep triangular sinus. (In one case a trace of slight fold in 
the bottom of the sinus was discovered, but, as all our specimens are 
casts, these might not usually be preserved if present. Dorsal valve 
less gibbous ; area very narrow, beak minute; surface most convex 
near the middle; fold high, strongly defined, narrow, marked in the 
center by a deep groove. Surface ornamented by lamellose concentric 
lines. The close relationship with S. mesacostalis of the Chemung 
require no comment. If the strata were adjacent the two would hard- 
ly be separated. A considerable number of closely agreeing speci- 
mens were found in conglomerate II, at Granville. Named in honor 
of the distinguished state geologist of Michigan. 


Spirifer sp. (Cf. S. raricosta, Con.) 
(Plate I, Fig. 5.) 


A small species of Spirifer, resembling Spiriferina somewhat, or 
more nearly the species qu»ted above, is represented by the single 
fragment from an unascertained portion of the Waverly. As the spe- 
cies in question belongs to the corniferous horizon and ours has a 
greater number of plica, it is improbable that they should proue iden- 
tical. 
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Spirifer? hirtus, M. and W? 
(Plate III, Fig. 2.) 


A single dorsal valve may represent this species. A similar form 
from the Cuyahoga shale has been referred by collectors to S. setigera, 
H. The existence of such an Athyris-like form is of interest even though 
some doubt must prevail as to the specific relations. ‘To the student 
of evolution the series beginning with the Devonian and including 5S. 
jfimbriata, S. prematura, S."pseudolineatus, S. setigera, S. lineata, étc. 
should be interesting. 


Cyrtina, sp. 
(Plate VIII, Fig. 18.) 


A small species is known from a ventral valve found in calcareous 
nodules at the base of the Licking Co. section at Moot’s run, four and 
one-half miles west of Granville. Height 4 mm; width 5 mm; con- 
vexity 2 mm; beak slightly incurved; sinus narrow, rather deep: 
about seven plicz on either side. Our form is less elevated than C. 
acutirostris, Shumard, resembling S. hamiltonensis, but with a nar- 
rower sinus. 


Spiriferina solidirostris, White. 
(Plate II, Figs. 9-11; Plate V, Fig. 13.) 


This pretty little shell is common in a layer of free-stone several 
feet above congl. II, at Newark. All specimens so far collected are 
very small and are characterized by the high incurved beak of the 
ventral valve and the regular concentric striz, which in well preserved 
specimens cross the few plications. The dorsal valve is rather flat, 
with a small beak and 7-9 rather large folds separated by deep, but 
not wide grooves. The median fold is flattened or even channeled 
above. 


Spiriferina depressa, sp- 0. (?) 
(Plate ro, Fig. 3.) 


Shell of large size, valves nearly equally convex, transverse, the 
hinge-line equal to the greatest width. 
Ventral valve wider than high, moderately convex, beak incurved, 
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not greatly elevated beyond plane of hinge, the extremities of which 
are met by the lateral outline at about a right angle. Surface marked 
by about twelve (8-12) sub-equal rather distant plicze and concentric, 
irregular ridges, mesial sinus not so well defined and enlarged as usual. 
Dorsal valve of the same general form, but somewhat less convex and 
with less prominent beak; median fold, moderate and somewhat flat- 
tened, with about five plice on either side. 

This species is known from a single gathering, but a considerable 
number of specimens of quite constant characters. It differs from the 
preceding not only in greater size, but in the much less convexity and 
projection of the beak and in the more transverse and square-shoul- 
dered form. 

Height 11 mm; length 17 mm. 

Small specimens have fewer plica, but otherwise are similar. 
From one mile north of ‘‘ Dug-way,” apparently below congl. II. 


GENUS TEREBRATULA. 
SUBGENERA CRYPTONELLA AND CENTRONELLA. 


The distinctions which separate the genera Cryptonella and Cen- 
tronella from Terebratuia are of such a character as can readily be re- 
ferred to slight modifications of the structures characteristic of the last 
named genus. It seems expedient, especially in view of the admitted 
impossibility of distinguishing these groups without a knowledge of 
the internal structures, to regard them as subgenera of the large and 
characteristic genus Terebratula. 


Cryptonella eudora, H. 


(Plate V, Fig. 10.) 


‘*Shell broadly ovate, rounded in front, apex obtuse. Ventral 
valve gibbous in the central and upper part, moderately convex in the 
lower part, and sometimes flattened toward the front ; tapering abrupt- 
ly to the beak, which is obtuse, little extended beyond the opposite 
valve, slightly incurved, and truncated by a rounded foramen. Dor- 
sal valve depressed-convex, often gibbous in the middle above; beak 
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incurved into the cavity below the deltidial plates. Surface concen- 
trically striate with crowded lamelliform ridges toward the sides and 
front.” 

Length of our largest specimens nearly 30 mm, width 27 mm. 
Varying greatly in form and size. ‘The casts figured on Plate V give 
a good idea of the vascular markings. 

Freestone of middle Waverly. ‘Typical specimens are from the 
Chemung of New York. 


Centronella julia, Win. 
(Plate II, Fig. 5.) 


Shell small, lenticular, ovate or somewhat transverse in outline ; 
valve moderately convex, its beak covered by the higher, incurved 
beak of the more convex ventral valve; area absent. Surface marked 
by concentric lines of growth and radiating lines (impressed from the 
interior upon the cast?) Internal characters of the genus. 

Many specimens of this species may be found in the freestone 
overlying shales above congl. II, at Newark and eastward. It agrees 
in external feature perfectly with Prof. Hall’s figures of this species. 
Other forms are i'lustrated in figures 4 and 8 of Plate II, and mav be 
refered to this genus. | As, however, we know nothing of the essen- 
tial characters we may forbear burdening synonomy with meaningless 
names. 


Athyris ohioensis, Wn. 
(Plate II, Fig. 1.) 


Some doubt attends the identification, on account of the condition 
of our specimens, but Prof. Winchell was good enough to compare 
our casts with the types and considers the identification as a_proba- 
ble one. 


Athyris lamellosa, Leveil. 
(Plate II, Fig. 7.) 


The specimens figured are from the layer below congl. I, and we 
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are at a loss for any sufficient distinctions between our form and the 
species quoted. A large species of Athyris is also found in the no 
dules at Moot’s run, which apparently differs from the one quoted. 
The resemblance between the Devonian and carboniferous members 
of this genus is too close to make a separation easy at present. 

The small species Figs. 19, 34, Plate VII, may be an Athyris or 
an Amphigenia resembling A. elongata. Congl. I. The affinities of 
Fig. 21 of the same plate are still more obsure. 


Aviculopecten perelongatus, sp- 


Left valve extremely elongate, narrow and quite convex along 
the longitudinal axis. Jleight to length of body as 114 to 1. Body 
acutely narrowed toward the curved beak, the sides forming an angle 
of less than sixty degrees. Posterior wing smail, triangular, rather 
acute. Surface marked by very numerous crowded, hair-like, sharp 
strie, which bifurcate and increase by intusuception irregularly, also 
by concentric folds, which are more distinct toward the sides. The 
wings have less numerous radiating striz. The convexity of the valve 
is greatest near the middle and forms almost a fold along the longitu- 
dinal axis, sloping regularly to either margin. The umbonal slopes 
are both concave and rather abrupt. 

Such a brief description of a single imperfect valve would not © 
have been offered except thai the form is so unlike that of any known 
species as to make it unmistakable. Perhaps A. dissimilis Fl., as iden- 
tified by Toula, from Spitzenbergen, approaches it most nearly in out- 
line, though our species is much more elongated. It does not appear 
possible that the peculiarities can be to any extent due to distortion. 
Length 24 mm, width 15 mm, posterior ear 5 mm. Number of striz 
in one mm, 3 at the lower margin. 

Freestone of middle Waverly. 


Aviculopecten (granvillensis, sp. 0) 
(Plate X, Figs. 8; Plate XII, Fig. 11.) 


Cf. Aviculopecten amplus and A. crenistriatus. 


An impertect left valve and fragments of a right valve suggest 
very close relationship to A. amplus of the Keokuk of IIL. 
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From this species our left valve differs in the form of the anteri- 
or ear, which is less projecting. The posterior ear is broken, but evi- 
dently is very slightly defined. ‘The valve is quite flat and is marked 
by distant, irregular and somewhat alternating strie. The surface 
markings are poorly preserved in our cast. 

A faint impression of the right valve of apparently the same spe- 
cies closely resembles in ascertainable characters that of A. amplus. 
It is quite flat and almost destitute of markings. The anterior ear is 
evidently very distinct from the body and separated from it by a deep 
byssal sinus. The posterior ear is minute and ill-defined. Length of 
left valve 77 mm; width 81 mm; hinge 53 mm.? Length of right 
valve 48 mm. This species occurs in some hitherto unidentified hori- 
zon evidently of the Freestone of middle or upper Waverly. 

In this connection should be mentioned a large species known 
only from a single fragment secured near the very top of the Waverly 
(ten feet below coal-measure congl.) 8 miles east of Newark. This 
fragment (Plate XII, Fig. 21) is nearly as large as the above but, if a 
left valve, as seems probable, must be very dissimilar in outline. The 
alternation and irregularity of the striae are even more pronounced 
than in the above, but the striz are apparently higher and are crossed 
by innumerable very fine concentric siria. In some respects this form 
resembles A. crenistriatus. 


Aviculopecten cooperi, sp- - 
(Plate XII, Figs. 16-17.) 


A beautiful species, found too late for careful study, differs from 
all others from the Ohio Waverly in its markings. Closely agreeing 
with A. sub-cardiformis, Her., in outline, but much less convex. 
Left valve somewhat longer than wide, posterior ear of moderate size, 
not sharply set off from the body; surface of valve and ear covered 
by very fine, rather uniform, but irregularly waved striz, crossing 
shallow concentric folds; about 4 of the radiating striz eccupy the 
space of 1 mm; anterior ear not seen. A fragment of what seems to 
be the right valve of the same species accompanies it. This valve is 
less convex and is marked only by very fine concentric striae, except 
upon the posterior wing, which has the form and markings of that of 
the left valve ; anterior wing long, acute, separated from the body by 
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a deep byssal sinus and steep umbonal slope. Length of left valve 
16 mm; width 15 mm; length of hinge 10-12 mm. 
Nodule layer, Moot’s run. Collection of W. F. Cooper. 


Avicwlopecten (Cf. oweni, M. and W.) 
(Plate III, Fig. 5.) 


Shell small, subcircular, lower margin nearly equally curved to 
points nearly half way to the beak, here suddenly flexed to meet the 
lateral margins, the anterior one in the left valve being slightly con- 
cave, the posterior a little convex; beak prominent; hinge line some- 
what less than the width; anterior ear rather large, obtusely angled ; 
posterior ear smaller and more acute and rather less sharply defined ; 
surface quite convex, greatest convexity being about one-third from 
the beak, ornamented by rather numerous bifurcating and implanted 
striz, of which about fifty can be counted on the body of an average 
shell. Length ro mm; width ro mm; length of hinge 8mm. The 
difficulty of comparing this species with A. oweni is increased by a 
doubt as to which valve is figured by Meek and Worthen. The de- 
scription states ‘‘ right valve unknown,” whiie the figure is stated to 
be that of the right valve. If it be a left valve and our own are like- 
wise left valves, the relation of the ears is reversed. Our species is 
smaller, but otherwise resembles the Illinois form. None of the spe- 
cies quoted by Winchell as from the Waverly and its equivalents, 
seem to be identical with this, though it may prove the young stage of 
one of the common ones, perhaps A. winchelli. The horizon is the 
same as in that species, the free-stone of middle Waverly. 


Aviculopecten (Crenipecten) newarkensis, Win. ? 
(Plate III, Fig. 31.) 


A single right valve may belong to this species as indicated by its 
rather narrow form. As Winchell’s specimens were all left valves, the 
identification can only be conjectural. Length 18 mm; width 15 mm. 
Valve very flat, covered by irregularly alternate, rather filiform striz. 
Umbonal slopes about go°® or less. 
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Crenipecten sub-cardiformis, sp- ». 
(Plate VII, Figs. 4-5 ) 


Cf. Azviculopecten caroli, WINCHELL, 1863, pars. ? 

[Wrongly quoted above as C. tumidus. ] 

We have been caused a great deal of perplexity by this species, 
which occurs by scores in our collection. _ It is chiefly restricted to a 
zone about 4o feet below congl. I. though it ranges upward to a hori- 
zon just beneath it in company with streblopteria media. | Aviculopec- 
ten caroli, Winchell, would not be considered in this connection were 
_it not for the statement made by Prof. Winchell, in 1870, that it was 
found at Granville, but that the specimens from that locality ‘* were 
all mght valves, and are much flatter than tvpical specimens of the 
same valve.” On the whole it may be safer to regard our form as a 
distinct species unless a comparison of types proves this not to be the 
case. Shell of medium or small size, nearly circular, height and 
length equal, with well-defined and depressed ears. Left valve very 
ventricose, hinge slightly shorter than extreme length ; lower margin 
a nearly circular curve intersecting the auricular margin at about two- 
fifths the distance from the hinge to the lower margin; anterior ear 
rather large, greatly depressed below the adjacent portion of the body, 
from which it is separated by a sudden deflection; posterior ear less 
sharply defined, but nearly equally as large and not separated by a 
well-defined sinus from the body, depressed ; beak high, but incurved 
and acute, projecting slightly beyond the hinge; greatest convexity 
near the union of the upper and middle thirds; surface marked by 
from thirty to forty strong, very irregular, radiating cost, alternate 
ones being generally smaller and originating by implantation or, more 
rarely, bifurcation ; these costa are crossed by fine, close, but irregu- 
lar concentric striz, which do not cross the larger costa, and distant 
undulations; the anterior ear bears about six costa, while the poste- 
rior ear is nearly smooth, but exhibits more plainly the concentric 
striz ; rarely two small costa occupy the space between the larger ra- 
diating ribs. The right valve is very flat and nearly without markings ; 
the hinge is longer than or equal to the greatest length and the ears 
are very large ; and nearly equal; the anterior ear is set off by a deep 
depression from the body and the valve is provided with a deep bys- 


XUN 


| 
© 


54 BULLETIN OF THE LABORATORIES 


sal sinus below the ear; the posterior ear is less sharply defined by the 
umbonal ridge. but is lower than the plane of the body and its margin 
passes into that of the valve by a moderate curve. Although both 
ears are provided with well defined radial and concentric striz none 
appear clearly in any of the specimens on the body of the valve. 
The hinge of the left valve is crenulated as in A. winchelli, which the 
right valve resembles. ‘The very convex left valve and surface char- 
acters serve to distinguish it from other species. 
Height 14 mm; length 14 mm; ‘ength of hinge 11 mm. 


Crenipecten senilis, sp. »- 
(Plate III, Fig. 1.) 


The limited number of aviculopectenidz found in the Waverly 
induces me to propose a name for this species known only from the 
left valve. 

Shell of medium size, nearly circular or elliptical in outline ; 
rather flat. Let valve slightly convex, with a moderately acute de- 
pressed beak ; anterior wing large,separated from the body by a mod- 
erate umbonal ridge, its outline passing into that of the body by a 
flowing sigmoid curve ; posterior ear obsolescent, «btuse, entire pos- 
terior outline a gently convex curve slightly straightened near the 
hinge. surface marked by large, very irregular, convex, rounded 
plice which increase without regularity by subdivision into a small and 
large plica or the plicze are proliferous without sensible diminution of 
size of the primary one. ‘The anterior ear is similarly plicate and, 
like the body, is crossed by fine concentric striz. ‘The plicae are sep- 
arated only by a deep, narrow, angular groove. Length 29 mm, 
width about the same; anterior ear 8 mm. 

The single specimen seems to have been derived from the free- 
stone. ‘The peculiar markings serve to distinguish this from the other 
known forms. It bears a close resemblance in outline to Streblopteria 
media. 


Aviculopecten (Lyriopecten ?) cancellatus, sp- ». 
(Plate XII, Fig. 7.) 


Shell small, suborbicular; length and height equal; lower and 
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lateral margins uniformly rounded. Right (?) valve moderately con- 
vex, hinge four-fifths the greatest length; beak nearly central; ante- 
rior wing small, ill-defined ; posterior wing larger, separated from the 
body by an oblique plane surface, rather flat; no indications of a bys- 
sal sinus. Surface finely cancellated by uniform, high, regular radi- 
ating and concentric ridges, the latter sub-imbricating. There is little 
to determine which valve our single specimen represents, it may quite 
possibly prove to be a left valve. There is some resemblance to small 
specimens of L. orbiculatus. The most that can be said is that our 
shell possesses a decidedly Devonian aspect. Nodule layer at Moot’s 
run. 


Linatulina (?) ohioensis, sp. 0. 


(Plate II, Fig. 20; Plate III, Fig. ro.) 


Sheli of moderate size, obliquely and rather narrowly oval; height 
over one-fifth greater than length; hinge line very short ; surface with 
distant, irregular furrows. Left valve moderately convex near the 
beak, elsewhere quite flat, with hinge line equal to about one-half the 
greatest length; valve not very oblique, umbonal ridges meeting at the 
beak at less than a right angle, beak somewhat acute; anterior ear 
well-defined, but small, rounded and separated from the body of the 
valve by an abrupt descent, its margin concavely sinuated below ; pos- 
terior ear very small and obtuse. The posterior margin makes a broad 
curve which is straightened above, but curves more rapidly in passing 
into the very convex front outline. ‘The valve is marked by about 20 
distant and very irregular narrow and deep radiating striz and folds. 
Right valve very oblique and short, hinge line relatively longer, pos- 
terior margin straight, making an angle with the hinge of about 130°; 
posterior angle produced; anterior ear small, convex, projecting, sep- 
arated from the valve by a profound acute byssal sinus; marked by 
about four or five distinct cost ; markings of the body as in the left 
valve. Evidently the shell was quite inequivalve. 

Heizht of perfect left valve 20 (23) mm; lenght 15 (18) mm ; 
hinge 9 (8) mm; height of right valve 12mm; lenght to mm (?); 
hinge 8 mm. 

A number of specimens have been secured only one of which, 
unfortunately, was aright valve. The shell 1s so thin as to make it 
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peculiarly liable to distortion. The species 1s normally somewhat 
longer than that drawn on Plate III. Though the hinge was not seen, 
this species seems allied to Limatulina than any other genus of the fam- 
ily. Confined to the strata above congl. II, chiefly near the very top 
of the Waverly as exposed in the county. 


Streblopteria media, sp. »- 
(Plate III, Figs. 8-9. ) 
(Cf. L. similis, Walcott.) 


Closely allied to S. similis, Walcott, of medium size, rather broad- 
ly ovate, not oblique, moderately convex near the beaks. 

Left valve most convex, anterior ear broadly rounded, depressed, 
separated from the body of the body of shell by an abrupt inclination, 
sinus moderately concave, remainder of the margin a rather regular 
convex curve approaching a straight line near the point of union with 
the hinge, which is short, and not forming a well-defined posterior ear ; 
beak acute, somewhat projecting; greatest convexity a short distance 
from the beak; surface marked by rather distant and coarse, but in- 
conspicuous radiating striz, or apparently smooth. ‘The right valves 
differ little in form, but the byssal sinus is very sharp and deep and 
the anterior ear is long and rather prominent and separated from the 
body of the shell by a deep groove. The posterior ear is obsolete. 
The surface is nearly smooth, except the anterior ear which 1s very 
strongly marked by radiating striz. 

From 5S. s¢milis this species differs in being relatively broader, es- 
pecially in the left valves, and lacking the fine striations seen in small 
specimens of that species. It resembles very closely indeed, Crenipec- 
ten foerstit of the coal-measures, but differs from it in the proportions 
of the ears and does not seem to possess the crenulated hinge. The 
only other American species with which comparison is necessary is SS. 
tenutlineatus, from the coal-measures of the West. 

Height of a right valve 16 mm; greatest length 16.8 mm ; length 
of anterior ear 7 mm; distance from hinge line produced to anterior 
angle of shell below byssal sinus 5 mm. Height of a left valve 19 
mm; length 19 mm; length of anterior ear 6 mm; greatest length at 
about 10 mm. from beak. Numerous closely agreeing specimens from 
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the layer a few feet below congl. I. The species is also found forty 
feet below congl. I, at Union Station, in large, finely preserved speci- 
mens, a left valve measuring in length, 25 mm, in width 23.5 mm. 


Streblopteria squama, ». 
(Plate VII, Fig. 14.) 


Smaller or medium size, with extended hinge-line and ovate out- 
line. Left valve quadrately ovate; length and height about equal ; 
hinge about three-fourths the length ; anterior outline nearly straight, 
slightly convex below and concave at the ear; posterior outline gently 
and uniformly convex; anterior wing largest, nearly rectangular, not 
very distinctly separated from the body; moderate posterior ear ob- 
tusely angular, passing without interruption into the general surface of 
the body ; surface slightly convex, ornamented only by fine, crowded 
imbricating lines, epidermis very thin. Shales below congl. I. 

This species is considerabiy smaller than the average specimens 
of S. media and is more broadly ovate, with a longer hinge-line. No 
traces of radiating striae could be seen. 


Streblopteria Sracilis, sp. 


(Plate VII, Fig. 12.) 


Shell of medium size, elongate, with very short hinge. 

Left valve narrowly elliptical, length four-fifths the height, hinge 
less than half the length; posterior margin a uniform slight curve to 
the almost obsolete ear: anterior margin very abruptly flexed at the 
umbonal slope to the short, obtusely triangular ear; surface convex, 
ornamented by concentric and obscure radiating lines. Free-stone of 
middle Waverly (?) This species resembles the larger form of S. media, 
but is at once distinguished by its narrower form and short hinge-line. 


Pernopecten shumardianus, Win. ?? 


(Plate XII, Figs. 13-5. ) 


A considerable number of nearly perfect valves are represented 
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ne 


in our collections from the nodule layer at Moot’s run. Our largest 


specimen agrees in all preserved characters with the species quoted é 
doubtfully as P. shumardianus The opposite valve is more nearly l 
flat and was poorly preserved. The great vertical range of this group ‘ 
as well as the perplexing relations of the genera Pernopecten and En- 
tolium make it difficult to base conclusions upon their distribution. | 


Compare Bulletin Denison University, Vol. II, p. 23. 


Pterinopecten cariniferus, sp. 0. 


(Plate XII, Figs. 8-9, 42.) 


Shell small, sub-rhomboidal, slightly oblique; greatest length (of 
body) below or at about the middle of the valve; length from one , 
and one-foyrth to one and one-fifth the height; lower margin nearly 
even elliptical curve, becoming rather rapidly flexed behind till its di- 


rection makes a little more than a right angle with the hinge, which it 
meets by a gentle outward curve; anterior margin abruptly curved | 
above the middle, forming an angle of about 45° with the hinge, to 
the deep byssal sinus. - Right valve slightly convex ; hinge-line straight 
longer than the body, acute at both extremities; beaks low, situated 
at about the anterior one-third; posterior ear or wing large, triangu- 
lar, depressed, but not distinctly outlined from the valve, anterior ear 
acute, produced. Left valve more convex ; beak slightly projecting ; 
surface marked by regular distant radiating ribs and distant concentric 
folds, producing a pretty cancellation. ‘The radiating markings of the 
right valve are less conspicuous. 

This species has a distinct Devonian habit. Nodules in shale at ' 
Moot’s run, 4% miles west of Granville. 

The right valve is very like some states of Pterinopecten vertum- ‘ 
nis. ‘The resemblance is close to Pt. exfoliatus, but the ear is too 
small in that species. 


Pteronites (Leptodesma) ? obliquus, sp- »- 


(Plate VII, Fig. 7;, Plate IV, Figs. 20.) 


A very oblique species occuring in the free-stone of the middle 
Waverly may be recognized by its great obliquity and convexity. The 
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anterior projection is apparently acute, the lower margin forming an 
angle of 30°-40° with the hinge. ‘The posterior wing is imperfect, 
but was probably slightly produced. Fig. 20 of Plate IV, is certainly 
wrongly restored, being, without doubt, the same species as the one 
first referred to. The relation to certain Chemung species, especially 
Pt inoptatus, is very close. 


Leptodesma (?) seutella, sp. 


(Plate IV, Fig. 16.) 


A number of specimens of a little shell at first referred to Pteron- 
ites indicate a species belonging to section umbonata, but apparently 
distinct from any Chemung species. Sub-rhomboidal or nearly semi- 
ovate, anterior wing short, acute; body inclined about 50° to the 
hinge line, which it about equals; posterior margin concave, upper 
angle produced, beak sub-anterior ; surface gently convex, except the 
posterior wing, marked by equidistant lines of growth. With the 
above. 


Posidonomya (Streblopteria) fragilis, sp »- 
(Plate VI, Fig. 1.) 


The specimens on which this species is founded differ from all 
Waverly species and all others known to me. The species may be 
compared with P. laterugata, but is less alate and has much more prom- 
inent beaks. 

The wings are almost too prominent for a member of the genus 
quoted and the presence of indistinct radiating striz passing over the 
coarse plications adds to the incongruity. 

The right valve is broadly oval or nearly circular, with the poste- 
rior ear considerably produced, anterior one less distinct and shorter, 
margin below the ears a reniform broad curve resembling a circle ; 
surface of the valve rather flat, but somewhat suddenly elevated near 
the beak, which is acute and slightly projecting beyond the hinge ; 
hinge line straight, rather short ; surface marked by distant irregular 
folds and indistinct, fine, minute radiating strie. Height 29 mm; 
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greatest length 31 mm. Found at Moot’srun, four miles west of Gran- 
ville, in nodules at the very bottom. 


Promacra (?) truncatus. sp. 0. 


(Plate III, Fig. 30. ) 


Without absolute certainty that this species can be properly re- 
ferred to Promacra, it remains certain that a very peculiar species ex- 
ists with a general resemblance externally to the assemblage so desig- 
nated. QOur specimen is incomplete and doubtless distorted. though 
the peculiarities thought to be due to pressure may be inherent. Shell 
elongate, produced anteriorly; beaks in front ot or near the middle ; 
strongly convex (in our specimen the transverse section is broadly cor- 
date.) Dorsal margin in front of the beak straight; hinge extending 
a short distance behind the beak ;_posterivr margin very oblique, meet- 
ing the nearly straight ventral mirgin at a very acute angle, at or near 
the lowest part of the shell; (anterior extremity not seen); post um- 
bonal ridge very strong, acute; plane of the post umbonal slope at 
right angles to the sides of the shell. plane or somewhat concave, giv: 
ing the shell a curious truncate appearance ; surface marked by strong 
irregular furrows and striz, which in passing over the post umbonal 
ridge make a very acute angle; beaks incurved to the plane of hinge; 
shell gaping widely behind, apparently closed or nearly so anteriorly. 
Allowing for all probable distortion the shell seems distinct from all 
others. It could not have been so extended anteriorly as P. andrewst, 
nor as strongly marked as P. nasutus, though some indications of the 
radiating striz of that species, which ours most resembles, can be 
seen. 

The three known species are all from the same relative horizon. 
P. missouriensis, from the sub-carboniferous rocks of Missouri, P. 
nasutus, from Choteau limestone of the same state, and also in Bel- 
gium, while P. andrewsi was found by Meek, in the Waverly group 
of Ohio. 


Leiopteria ortoni, sp. 0. 


(Plate VII, Fig. 1.) 


Shell of medium size, triangularly ovate to subrhomboidal ; body 
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obliquely ovate, length considerably exceeding the height ; post basal 
side considerably extended; ear straight, almost acute, anterior side 
obliquely truncate; body making an angle of about 45°, with the 
hinge line. Left valve shortest, most gibbous; beak one fourth from 
anterior, rather prominent, but not incurved, ear rather convex, with 
a broad shallow byssal sinus, wing large flat, the posterior margin 
meeting the hinge at an angle of about go° or more, acute at the very 
angle only. ‘The hinge margin is greatly thichened. The difference 
between the two valves is slight, the beak of the right being generally 
in advance of the other, and the front margin is more uniformly curved. 

Entire length of hinge linge 22 mm, height 14 mm, length from 
beak to antero-ventral angle r9 mm. Surface marked by concentric 
lines. This species somewhat resembles L. rafinesquii, H., but differs 
in being more oblique and longer, with straighter and longer hinge and 
less produced beak and straighter posterior margin. Leptodesma hec- 
tor is somewhat more like our species, but exhibits an opposite extreme. 
This species is characteristic of a zone several feet thick, about 40 feet 
below conglomerate I, in connection with other fossils of a more or 
less Devonian habit. This species may be compared with L. torreyi, 
but is not so produced; it also resembles Leptodesma nereus. Compare 
also L. naviforme. 


Leiopteria halli, sp. n. 
(Plates VII, Fig. 31, Cf. Fig. 32.) 


Shell of moderate size; sub-rhomboidal ; body narrowed above, 
obliquely ovate; height greater than length at hinge; margin strongly 
sinuous ; ears rounded, somewhat depressed, short; wings broad, ex- 
tended, acute ; hinge-line straight. Valves nearly similar, left valve 
rather more convex. Right valve moderately convex; body diverging 
from hinge-line at an angle of about 45°; wing acute ; posterior mar- 
gin strongly concave, postero-ventral extremity rather sharply curved ; 
anterior margin abruptly flexed near the middle, anterior to which it is 
gently concave; ear rounded, depressed. Left valve with smaller 
wing more convex, especially ventrally. Surface of both valves 
marked by conspicuous concentric folds. Hinge with a decided 
groove and thickened ridge. Beak of right valve high, but not pro- 
jecting dorsally, that of the left valve extending beyond hinge-line. 
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Length of right valve from beak to postero-ventral convexity 17 
mm; hinge posterior to beak 13 mm, height 13 mm; greatest diame- 
ter (from ear to postero-ventral angle) 19 mm. This species is inter- 
mediate in characters between Z. ortoni and L. rafinesquit. Like the 
latter the wing is acute and the posterior margin excavated, like the 
former the body is very oblique. Top of freestone, Granville. 

L. halli may be compared with Leptodesma clitus, H., but is not 
so produced behind and rather less oblique, it is also less oblique than 
L. lepidum. Perhaps the closest resemblance is with Leptodesma ly- 
sander, but the wing is not so extended. 


Leiopteria, sp- 


A very small species of this genus was secured from the lower 
shaly layers at Moot’s run, probably below the horizon of L. ortoni, 
but which more nearly resembles L. halli in the acute wing and exca- 
vated posterior margin. The species is known only from a single 
right valve with a short, lobate, obtuse ear. ‘he body is more oblique 
and narrower than in either of the preceeding species. 

Prof. Hall states that only two of the fifty-seven species of Lep- 
todesma occur below the horizon of the Chemung, Leiopteria, on the 
other hand, reaching its greatest development in the Hamilton. 
Pterinopecten has many species below the Chemung, while Crenipec- 
ten and Pteronites are unknown below. Glyptodesma is not known 
above the Hamilton. 


Leiopteria sp? 
(Plate III, Fig. 6) 


A fine large species is indicated by a fragment not exhibiting the 
structure of the hinge and ears. The body is very flat, but the ante- 
rior ear is well-defined by a strong ridge, the umbonal slgpes make an 
angle with each other of about 60°. The posterior lower angle is 
produced. Surface marked by obscure folds and striez. Length 
along post-umbonal ridge 27 mm, along anterior umbonal ridge 17 
mm. ‘The considerable obliquity and flatness of the body are the 
obvious characters which are noted especially because the shell is 
found in a higher horizon than those previously mentioned. 
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Myalina michiganensis, Win? 
(Cf. AL swallovi.) 
(Plate IV, Fig. 6.) 


‘The only difference between this species and M. swallovi of the 
coal-measures is in the greater size of the protuberance under the beak, 
but Meek says specifically: ‘‘ This species (M. swallovi) varies some- 
what in the size of the protuberance under the beaks; in some indi- 
viduals it is well developed, and gives the shell much the form of 
Modiola; while in others it is smaller, so as to present more the ap- 
pearance of a AMftilus.” Perhaps it may be sufficient to indicate the 
probable genetic relations of these forms. 


Modiola waverliensis, sp. ». 
(Plate I, Fig. 9; Plate IV, Fig. to; Plate VII, Fig. 29 ?) 


(There has been no opportunity to consult the description of M. 
metella, H. so the possibility of agreement with this Chemung form 
is not excluded.) 

Nearly like M. nevadensis, Wal., but less elongate. Transverse- 
- ly elongate, narrowly and uniformly rounded anteriorly, lower outline 
very gently curved, posterior end rather more broadly rounded than 
the anterior, the outline above diverging rather strongly to’a point be- 
tween the middle and the posterior third, where it meets the nearly 
straight hinge. Beak posterior, somewhat overhanging. Post umbo- 
nal slope quite well marked near the convex umbonal region, poste- 
rior part of shell rather flat. Length somewhat greater than twice the 
width. 
A number of casts have been found in the freestone of the mid- 
dle Waverly. ‘Those specimens preserving the shell markings differ 
slightly from the cast first referred to and have fine concentric striz. 
These may indicate a distinct species, but probably the apparent dif- 
ferences correspond to the different states of preservation. 
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Schizodus newarkensis, sp. 
(Plate X, Fig. 1 ) 


Shell large, obliquely ovate, produced. Beak prominent, not 
projecting much beyond the hinge. Surface quite convex in the um- 
bonal region, becoming flattened posteriorly. Lower margin a gentle 
curve, very oblique to the axis, anterior margin strongly convex, posterior 
margina gentle curve meeting the lower line acutely. The post-umbonal 
region expanded, flat; anterior umbonal slope rather abrupt. Beaks an- 
terior; surface marked by fine regular striz. Our single specimen is 
very remarkable for the strong curvature of the surface below, opposite 
the beaks and flatness of the posterior ear. This may be due to oblique 
pressure as the opposite valve is crushed and displaced. Notwith- 
standing this the ovate form, large size and position serve to distin- 
guish it. Length 62 mm; height 50 mm; convexity of both valves 
about 23 mm. Collection of W. F. Cooper. Highest layers i mile 
north of Newark. 


Schizodus chemungensis, var? aequalis, | 
(Plate I, Fig. 25.) 


Shell of rather large size, moderately convex ; beaks projecting, 
rather high; length slightly greather than the height; form subquad- 
rate, produced at the lower posterior angle ; lower margin nearly uni- 
formly convex, with a slight sinus in front of the posterior angle; pos- 
terior margin nearly straight and nearly parallel to the longitudinal 
axis of the shell; anterior margin strongly curved; anterior umbonal 
ridge rather inconspicuous. post-umbonal ridge prominent, in front of 
it a rather deep groove extending from the sinus of the margin to- 
ward the beak: post-umbonal slope rather steep, concave. Surface 
marked by numerous fine concentric striz and coarser ridges. The 
right valve is most convex in our specimens. Height 42 mm; length 
48mm; (height 38 mm; length 42 mm.) 

Freestone of middle Waverly at Granville, and 6 miles northwest. 
Collected by W. F. Cooper and C. L. Herrick. 
We are convinced that the attempt to specifically iontiadeiaie the 
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Waverly from the Chemung form is futile. Hall states that the pres- 
ent species differs from S. chemungensis, var. quadrangularis in that 
the base is more broadly rounded and the anterior portion is more ex- 
panded below, giving the shell a more equilateral appearance. This 
is not appreciably so in our specimens, though considerable variation 
is seen. The close relation between the Chemung and Waverly is 
here obvious. 

Plate 1X, Fig. 20 represents a form still more like the Chemung 
species. 


Schizodus cuneus, 
(Plate V, Fig. 15.) 


This little species is not rare in the freestone of middle Waverly, 
and may be easily recognized by its triangular form and small size. 


Schizodus medinensis, Meek. 
(Plate I, Fig. 16.) 


The figured specimen is imperfect, but characteristic specimens 
are common in the freestone with the above. 


Orthonota rectidorsalis, Win. 
(Plate X, Fig. 1.) 


Shell of medium size, elongate, moderately convex. Hinge and 
ventral margins nearly straight and nearly parallel; beak sub-terminal ; 
anterior margin gradually curved to above one-half the height, then 
abruptly curved and slightly concave to the beak, which is very slight- 
ly elevated. Posterior margin angulate gurved, making an angle of 
about 110° with the hinge line and passing by a more gentle flexture 
into the ventral border. The greatest thickness is about one-third 
from the anterior, the surface is evenly convex along a line passing to- 
ward the postero ventral angle. There is a rather deep groove pass- 
ing parallel to the hinge from the beaks. 
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Genus Proruyris, Meek. 


Prothyris meeki, Winchell. 


This species occurs frequently in the shale below congl. II, but 
is by no means limited to that horizon. Its range and legitimate lim- 
its of variation have not been fully studied. 


Sanguinolites (Goniophora) senilis, sp. 0. 
(Plate LX, Fig. 28.) 


Cf. Sanguinolites cuneatus, DEKONINCK, and Goniophora subrecta, 
HALL. 


Shell of rather large size, nearly rectanguiar, hinge and ventral 
margins nearly parallel, nearly straight and of nearly equal length. 
The anterior dorsal margin is nearly straight, making with the hinge 
an angle of about 120° or less, somewhat produced ; posterior margin | 
truncate at about a right angle and again obliquely truncate at the up- 
per third (sometimes apparently curved rather than doubly truncate ; 
in most specimens the postero inferior angle is more acute and pro- 
duced than in the one figured, thus approaching G. subrecta, H.) 
Surface quite convex along the very prominent and rather acute post- 
umbonal ridge, the greatest convexity being half way from the beak 
to the postero-ventral angle. On either side of the ridge the surface 
is plane for some distance, but anteriorly becomes concave, forming a 


broad sulcus passing from the middle of the ventral margin toward the 
beak; posteriorly the surface is flat for a considerable distance from ( 
the upper angle. The umbo is rather prominent. ‘he surface is or- 


namented with very prominent, rather irregular, close, concentric 
lines, which are acutely angled upon the umbonal ridge. | Length 60 
mm; height 25 mm; beak distant from the anterior about 11 mm. 
Found only in shales four feet below conglomerate I, near Granville, 
O. In some specimens the resemblance to S. cuneatus, Dekon., ap- 
proaches identity. From Goniophora subrecta it differs chiefly in the 
less elevated anterior extremity and slightly less produced _ infero-pos- 
terior angle. ‘The relation is so obvious that we regard this shell as 
increasing the Devonian character of our division I. t 
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Sanguinolites marshallensis, Win. ? 
(Plate V, Fig. 11; Plate VII, Fig. ro.) 


This shell bears some resemblance to S. transversus, Dk. (= Cypri- 
cardia rigida ), but differs in the posterior margin. Shell sub-quadrate 
or sub-ellipsoidal, transversely elongate, with greatest convexity above 
the middle; hinge nearly straight and somewhat shorter than the shell, 
at its posterior termination being the greatest height of the shell; ven- 
tral margin shorter, somewhat concave or nearly straight, rapidly 
curving anteriorly to a point above the middle of the height, where it 
intersects the short, concave antero-dorsal margin ; posterior margin 
doubly truncate, first below for two-thirds the height by a line inclined 
‘with the ventral about 130°, above by a shorter line making nearly the 
same angle with the cardinal line, giving the shell a nasute appearance 
behind. A prominent ridge passes from this projection toward the 
beaks and a similar one from the lower posterior angle, between which 
a decided sulcus is frequently observed, especially in large specimens. 
A less distinct sulcus extends from the middle of the lower margin to- 
wards the somewhat flattened, incurved beaks. 

The following measurements illustrate the proportions: Length 
22 mm, height rr mm, convexity of single valve 3-4 mm; L. 33 mm, 
H. 15 mm; L. 28 mm, H. 14; L. 24 mm, H. 12.5 mm; L. 40 mm; 
H. 18 mm. 

The identification as above was made at the ‘suggestion of Prof. 
Winchell, as we were unable to harmonize the description with our 
specimens. ‘This may be accounted for by the fact that the descrip- 
tion was drawn from rather young forms, while ours have the peculi- 
arities strongly marked. 

Free-stone of middle Waverly, Granville, O. 


Sanguinolites unioniformis, Win, 
(Plate IX, Figs. 5, 7-9. ) 


Quite a number of very small shells, with rather constant charac- 
ters from the basis of this description. The interior has in no case 
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been seen, but there is at least a close resemblance to Winchell’s spe- 
cies as gathered from the description. 

Shell small, compressed, elongate elliptical, with nearly parallel 
margins and sub-terminal beaks. Rather more than twice as long as 
high, height nearly the same anteriorly as posteriorly. Hinge-line 
two-thirds the entire length, often diverging posteriorly, sometimes 
shorter ; postero-dorsal margin very obliquely truncate, curving more 
rapidly near the middle of the height and passing by a rapid curve into 


the nearly straight ventral margin. | Anterior margin rather distinctly . 


concave above the middle, strongly convex bejow. Beaks minute, 
not projecting, near the front; posterior-umbonal slope gentle, no well- 
defined ridge: shell thin, surface marked by fine lines of growth. 
Length 13 mm, height 5.2 mm; hinge-line 8 mm; beak 2 mm. from 
anterior. Shale 4 feet below Congl. I, at the ‘‘ Dug-way,” Granville, 
Ohio. No. 1372. 


Sanguinolites (Sphenotus) transversus, Vekoninck. 
Sanguinolites (Cypricardia ?) rigida. W. and W. 
(Plate IX, Fig. 22.) 


* Shell elongate, quadrangular, a little widest at the posterior end. 
Dorsal line straight, bounded by a rather broad escutcheon, which 
is more than half as long as the entire length of the shell. Anterior 
end truncate, prolonged near the basal margin; posterior extremity 
obliquely truncate ; basal line straight, slightly emarginate, a little an- 
terior to the middle, by a shallow sinus which crosses the shell from 
beak to base. Lunule large, deeply marked; beaks small, flattened 
on the umbones, and enrolled, situated anteriorly ; umbonal ridge 
very prominent and angular, extending from the beak to the posterior- 
basal angle. A second, but less prominent ridge passes about mid- 
way between the first and dorsal line. Surface marked by sharp, 
closely-arranged lines, parallel to the margin, which are bent at right 
angles as they cross the umbonal ridge, and less abruptly at the minor 
ridge. Interior of shell with a sharp muscular ridge passing from the 
anterior side of the beaks, with a forward curvature, about 24 distance 
across the shell. Hinge-teeth absent, probably partially external lig- 
ament,” 
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This species is found rarely in the shales below the congl. I. 

‘There is an @ prior? improbability that this species exists in Bel- 
gium as well as in America, but the identification of Dekoninck is 
positive. 


Sanguinolites (Sphenotus) contractus, W. W. 
(Plate XI, Fig. 4.) 


A form identified with this Chemung species is found in shales at 
Moot’s run, in the nodule layer, hence perhaps sixty feet below the 
horizon of S. rigidus=transversus. From that species it differs in be- 
ing less robust, longer, less rigid, and in having less obtuse post infe- 
rior extremity. 

The group of species here associated is a very intimate one and 
the specific distinctions may prove illusory. 


Sanguinolites (Sphenotus) flavius, '? 


(Plate IX, Fig. 10.) 


The resemblance between Sp. valvulus and Sp. flavius, as_ fig- 
ured by Hall, is so close that one would be tempted to combine them 
unless full suites attest their autonomy. 

Our specimens vary considerably, and in the surface characters 
resemble Sp. flavius, but often have more the outline of Sp. valvulus. 
The resemblance to small forms of Sangutnolites naiadiformis is great. 
From S. unioniformis with which they are associated they may be dis- 
tinguished by the greater size and more produced posterior margin. 
Length 48 mm; width 18 mm. 

Specimens found only in layer of shale a few feet below con- 
glomerate I. 


SanGuinolites (Glossites) amygdalinus, Win? 


This species is apparently represented in our collections, but not 
in specimens in suitable condition to describe. Its position is in the 
shale below congl. I. 
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Sanguinolites michiganensis, Win. 
(Plate VIII, Fig. 10.) 


This species has been a puzzle to me, but Prof. Winchell suggests 
that it is his S. michiganensis. ‘The place and date of publication of 
this species are unknown to me. The resemblance is rather with 
Pleurophorus or Goniophora apparently. Found in the shale below 
conglomerate II, at Newark. 


Sanguinolites aeolus, Meek. 


This species is evidently causing some confusion. Walcott  fig- 
ures specimens under this name from the Eureka district, which are 
at least very doubtful. Our own specimens do not present entire 
agreement, but are not well preserved; they are derived from the 
shales below congl. II, with Allorisma winchelli. Meek asserts that 
the stratum referred to is upon the same horizon with that of the Cuy- 
ahoga shale. In as much as there is some reason to doubt this or to 
suspect that the Cuyahoga contains several horizons higher than this 
one, all identifications should be made conservatively. We suspect 
the identity of the specimens figured with the Cuyahoga species and 
reserve judgement. 


Sanguinolites obliquus, Meek. 


(Pal. O., Vol. II, Page 306. ) 


This shell is abundant one mile south of Newark, in the shale 
below congl. II, with Allorisma winchelli. 
The following measurements indicate the typical proportions : 
Height '%,Thickness 4% 


No.|Length. Height. Thicknes. |from front. from front. Proportions. 


16 
7 I-.39-.2 


| 
| 
| 


DU + Go ty 


BS 


70° 
|} 4 9 
49 13 8 
a 7 3 
| 43 15 28 
17 13 
21 17 
| (35) 13 
| 
| | (50) 17-5 16 


OF DENISON UNIVERSITY. 


Sanguinolites naiadiformis, Win. 


(Plate IV, Fig. 2.) 


**Length 214 the height; laterally flattened below the umbo; 
dorsal and ventral margins parallel or nearly so, the ventral sometimes 
with a broad, shallow sinus extending upward over the valves and 
vanishing near the umbo; a distinct umbona! ridge flattening out near 
the postero-ventral angle, at which place the outline presents a round- 
ed angulation; postero-dorsal slope making.with the dorsum an angle of 
45°. Length 234 in; height 14-16; thickness 1% in.” 

The specimen figured is less typical than others from the free- 
stone in that it lacks the ventral sinus. Length 75 mm ; height 28 
mm; convexity 16 mm. 

A variety rather more common than the typical one has the um- 
bonal ridge more prominent and the anterior ventral curve more con- 
vex. Several specimens measure about as follows: Length 75, 63, 
66; height 28, 24, 26; convexity 20, 17, 18; length of lunule 15, 13, 
13. This form extends into congl. IT. 

A small specimen from the shale below cengl. I, closely resem- 
bles the above, but is smaller, measuring 36; height 17; convexity 
9 (9): lunule 8. Plate IX, Fig. 3. 


Allorisma (Sanguinolites) nobilis, Dekoninck. 


(Plate X, Fig. 5.) 


Very large, elongated, expanded and somewhat angulated _poste- 
riorly, nearly three times as long as high at the hinge, rather flat, 
greatest convexity near the middie of the valves. 

Hinge line nearly straight and almost parallel with the very slight- 
ly curved lower margin; beak between 1-4 and 1-5 the distance from 
anterior margin, which is nearly straight and extends a little more than 
half the height of the shell, forming a rather acute angle; posterior 
margin nearly evenly curved or doubly sub-truncate. Surface marked 
by very strong, irregular, concentric ridges. The post-umbonal ridge 
is near the hinge and is very slightly elevated, below it are two still 
fainter ridges passing from the beak to the lower posterior angle and a 
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point half way to the point where the umbonal ridge terminates. The 
single specimen seen is a little imperfect so the curvature of the beak 
could not be certainly seen. ‘This shell is as large as A. subcuneata, 
which it greatly resembles in surface characters, but the presence of 
the Pleurophorus-like ridges and slightly angled posterior margin, and 
less convexity serve to readily distinguish it. 

Near the top of free-stone at Granville, collected by W. F. Cooper. 

This shell is apparently identical with S. nobilis, the only differ- 
ences noted being the slightly greater anterior projection in our speci- 
mens, which are thus rather longer. 


‘Allorisma cooperit, sp. »- 
(Plate VI, Figs. 10.) 


Shell of medium to large size, rather flat, expanded, and _ short. 
Very little more than twice as long as high; middle region evenly 
convex; beak not prominent, gently incurved, situated near the junc- 
ture of middle and anterior thirds. | Hinge and lower margins nearly 
parallel, latter gently curved. Anterior margin rather long, slightly 
concave, meetirg the lower margin below the middle at an acute pro- 
duced angle. Posterior margin parabolic, nearly equally curved above 
and below. The height is nearly the same at the anterior and_poste- 
rior thirds. The surface is marked with the usual concentric. striz, 
but whether granulated or not the condition of our specimens forbids 
conjecture. The post-umbonal ridge is close to the hinge line and not 
very prominent, while the antero-dorsal margin has no lunule. 

Length 69 mm; height at beak 33 mm; distance of beak from 
anterior 20 mm. 

This is a much shorter species than A. subcuneata, M., of the 
coal-measures, and has a longer anterior portion. 

Two specimens from the upper layers of the free stone have been 
found with concurrent characters. Collected by W. F. Cooper, at 
Union Station, and by C. L. H., north of the ‘* Dug-way ” 


Allorisma winchelli, Meek. 
(Plate VIII, Figs. 2-4.) 


Occurs in great abundance in a layer immediately below the 18- 
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inch conglomerate above the quarry rock in the south Newark quarry. 
It is here associated with -4. ventricosa, Edmondia sp. Sangutnolites 
obliguus, and Prothyrus meeki. 


The following measurements illustrate the range of variation at 
this place : 


Me VE Sites a + 
18 42° 1208) 5\1-.45--43 
2 48 2328 23 17 40° (113°) 4/1-.47.-43 
3] 47 124/22] 25 20 4o° j112°) 3]1-.51-.4 
1 “22 38° 4)1-.43-. 
4) | 4 é 4 
§| (52) }23/20] 22 15 4 
6 24|22| 22 18 
9) 47 |2322) 24 17 | 
35 I9 Ig 


Allorisma winchelli has once been found in shales above congl. I, 
showing that it was continuous throughout the period during which 
the free-stone was deposited. The animal lived buried in the mud, 
and is found with the valves in connection oblique to the lamination, 
and only in rocks which were originally mud of the shallow bays. 


Allorisma ventricosa, Meek. 
(Plates VIII, Fig. 6; Cf. Plate VII, Fig. 33.) 


Our specimens differ considerably from Meek’s description and 
also among themselves. The one figured expresses the extreme de- 
velopment of the tendency of the species, being shorter and more 
abruptly curved antero-ventrally and with more prominent beaks than 
others. A well marked ridge marking off the antero-umbonal slope 
is especially characteristic. 

Length 34 (24); height 29 (19); thickness 18 (13); height at %4 
from posterior 22 (15); thichness at same point 13 (10); anterior wing 
5; angle of postero-ventral margin with hinge line about 56°. Meas- 
urements in parenthesis are of another specimen. 
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Allorisma conve.va, sp- 2. 
(Plate XII, Fig. 27.) 


Shell of medium size, quite tumid, with parallel margins and nu- 
merous fine striz. Length nearly 2% times’ the height; hinge and 
lower margins parallel and of equal length; lower margin abruptly 
rounded to the middle of the height, passing sharply into the concave 
antero-dorsal line; lunette well defined; posterior margin broadly 
rounded with slight angulation at the termini of two faint ridges be- 
tween the post-umbonal ridge and the hinge; surface highest near the 
middle, flattened postero-dorsally ; post umbonal ridge faint, the supra- 
umbonal ridges inconspicuous, but producing slight deviation in the 
numerous and regular concentric stria. ‘The cast shows a long cardi- 
nal groove. ‘This shell is some respects a miniature of A. nobilis, but 
is much more convex. ‘The radiating striz characteristic of Allorisma 
may be detected upon the cast. From A. winchelli, which it exactly 
resembles in size, it may be distinguished by the parallel sides and the 
form of the posterior margin. From all other forms of this age it will 
readily be distinguished. Length 57 mm; height 23 mm; beak from 
the front ro mm; convexity of both valves about 15 mm. Free-stone 
layers of middle Waverly, 6 miles northwest of Granville. Collected 
by W. F. Cooper. 


Macrodon ? ? trianguwlaris, sp. 
(Plate VIII, Fig. 8.) 


A single right valve differs so from all associated forms that very 
little idea is afforded of its relations. 

Shell thick, nuculiform, large; outline subtriangular, beaks rather 
prominent, somewhat incurved; hinge apparently flexed at nearly a 
right angle at the beak, anterior margin nearly straight, meeting the 
gently curved lower margin by an abrupt curve; posterior margin 
very short, forming an acute angle with the lower margin and a very 
obtuse one with the curved hinge line; post umbonal slope narrow, 
inclined to the general surface of the valve at nearly a right angle ; 
surface marked by concentric striz and folds; greatest convexity 
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above the middle. Length 41 mm; height 35 mm. Free-stone of 
upper Waverly. The hinge characters are unknown. 


Microdon reservatus, Hall. 
(Plate IV, Fig. 14.) 


‘This species is common in the free-stone of middle Waverly, but 
neither of our figures gives a typical form. Fig. 14 is abnormally ele- 
vated behind. Fig 4 of Plate X, is a small variety with beaks more 
central than usual. See Modiomorpha, below. 

A typical specimen ts sub-quadrangular, 1!4 as long as high, flat, 
and finely marked concentrically. ‘The lower margin is a very  shal- 
low elliptical curve; postero-dorsal slope slightly inclined, nearly plane; 
hinge line behind the beak nearly straight; posterior margin making 
with it an angle of about 120°, very slightly,curved, anterior margin 
slightly concave forming an angle of nearly 140° with the hinge, an- 
tero-inferior projection rather abruptly rounded. Ilinge in our casts 
showing only a shallow groove before and behind the beak. ‘The 


generic reference 1s unsatisfactory. 


Grammysia rhomboides, Meek. 
(Plate VIII, Fig. 12 ?) 


Typical specimens are frequent in the free-stone of middle Wa- 
verly. (Our figure is from an unusual form which may not repre- 
sent this species. ) 

The relations of the associated form figured on Plate IV, Fig. 1, 


are unknown. 


Gammysia hannibalensis, Shum. 


This species is not very common in the free-stone of middle Wa- 
Certain forms of Palzoneilo elliptica are are frequently mis- 


verly. 
Fig. 13, of Plate IV, is apparently a fragment of this 


taken for it. 
species. 
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Grammysia ventricosa, Meek. 


Fine typical specimens are found in the Allorisma layer below 
conglomerate II, especially at Rushville. See Pal. O. Vol. II; also 
doubtfully identified from the free-stone below this horizon, at Newark 


and Granville. 
Grammnrysia sp. 
(Plate XII, Fig. 3,) 


This small species has somewhat the aspect of an Edmondia and 
has not been carefully studied. From the nodules at Moot’s run. 


Modiomorpha hyalea, ? 


(Plate X, Fig. 4.) 


This identification is provisional. Our specimens are shorter and 
have more the aspect of a Grammysia. ‘The species was derived from 
Granville, however, and the form here figured approaches it as nearly 
as any seen. Freestone of middle Waverly. 


Edmondia depressa, 
(Plate VIII, Fig. 5-) 


Sheil thin, subquadrate, only moderately convex, umbones prom- 
inent, beaks incurved, approximate, near the front margin. Hinge 
line straight, equal to over one-third the entire length ; post-umbonal 
ridge rather prominent, extending to postero-ventral angle ; post-um- 
bonal slope bisected by an indistinct ridge extending from the umbo; 
pre-umbonal slope narrow ; posterior outline nearly straight, meeting 
the hinge line at an angle of about 111°, passing into the lower out- 
line by an abrupt curve; lower line nearly parallel to the hinge, curv- 
ing very rapidly to its junction with the rather straight front margin, 
which makes nearly a right angle with the hinge. Surface covered 
with fine concentric stria and coarser folds parallel to the margin. 
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Our specimen gapes posteriorly and below, but prebably the edges 
naturally apply all around. Greatest convexity upon the post umbo- 
nal ridge about one-fourth the distance from the beak to posterior 
angle. A shallow sinus extends from the umbo to the middle of the 
lower margin. Length 31 mm, height 22 mm, thickness 14 mm, beak 
about 7 mm, from anterior margin, hinge 23 mm. Allorisma layer, 
below congl. II, at Newark and Rushville. Not having access to 
Prof. Hall’s description. I am unable to make direct comparisons, but 
have no doubt that this is the species in question. |The comparison 
with E. tapesiformis, Meek, reveals many differences, that species also 
seems to come from a different horizon. 


Edmondia burlingtonensis, W. and W. 
(Plate IX, Fig. 27, Fig. 17 (7); Plate IV, Fig. 18.) 


Our species is doubtless the one generally identified with E. bur- 
lingtonensis and Prof. Winchell has made direct comparison of our 
forms with Iowa types and sustains the identification. There is, how- 
ever, a wide range of variation in specimens on the same slab, the 
majority being almost like E. radiata, H., in form. The original de- 
scription runs as follows: ‘ 

‘Shell of medium size, broadly subelliptical in outline, with reg- 
ularly ventricose valves, breadth equal to three-fifths of the length. 
Beaks situated within the anterior third, strong, prominent, and in- 
curved. Hinge-line and basal margin gently and equally curved ; an- 
terior and posterior extremities broadly and equally rounded. Surface 
marked by numerous strong, concentric undulations, parallel to the 
margin of the shell. In full-grown individuals there is a shallow, un- 
defined sulcus, commencing near the centre of the shell. and reaching 
the border near the middle of the base.” ‘‘ Differs [from E. radiata] 
in having the posterior extremity narrower than the anterior, instead 
of much broader; and also in the concentric undulations.” 

After an examination of perhaps fifty specimens, all from the 
same bed within a few inches of each other (vertically), we observe 
the following nearly constant differences. The posterior part of the 
shel! is higher than the anterior; sulcus well-defined ; posterior mar- 
gin much more broadly rounded than the anterior and obliquely sub- 
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truncate above; finally, we are not sure the hinge structure is that of 
Edmondia. 

To all appearance our specimens agree with the smaller form fig- 
ured in Vol. V, Pal. N. Y., Part I, under the name Macrodon ovatus, 
though its relation to the typical larger form is less obvious. In some 
of our specimens the teeth of Macrodon were doubtfully observed. 


Ctenodonta (Nucula) iowensis, W. and W. 


(Plate I, Figs. 14, 17.) 

A nuculoid shell resembling the one quoted is very common in 
the layer below congl. I. 

Shell small, triangularly subovate, quite ventricose. Beaks about 
one-fourth or less from the anterior, prominent, acute, and incurved. 
Hinge abruptly bent at a little less than a right angle with about ro 
posterior and 4-5 anterior teeth, anterior margin obliquely truncate; 
lower margin a nearly regular semi-elliptical curve. Surface marked 
by numerous plice, especially near the margin, where the epidermis 
is thickened. Length 10.5 mm, height 8 mm, thickness 6 mm. (?) 


Ctenodonta (Nucula) stella, Win. 


(Plate IX, Fig. 14.) 
‘*Shell very small, elliptic-ovate, with sub-central beaks. Ante- 
rior cardinal slope arched, posterior nearly straight ; extremities rather 
sharply rounded; ventral side semi-elliptic. Anterior hinge-plate with 
17 minute, acute teeth ; posterior with five. Beaks a little attenuated 
near the extremity, curved inwards and backwards. Shell thin, with 


delicate concentric striae.” 
This species occurs with C. iowensis, in shales below congl. I. 


Ctenodonta (Nucula) houghtoni, Stevens? 


(Plate V, Fig. 17.) 
A small species collected by Mr. Deming, in the shales over congl. 


II. is very like N. ventricosa, H. 
Shell small, transversely sub-oval ; height equal to 24 the length; 
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beaks rather prominent, incurved, situated over 4% from the front 
margin; ventral margin rather evenly curved; posterior margin ellip- 
tical; anterior margin curved abruptly below, but passing by a nearly 
straight line to meet the produced hinge at nearly right angles. The 
escutcheon is well defined by a strong post-umbonal ridge ; lunule 
well-marked. Greatest convexity near the middle; surface covered 
with fine, close lines of growth. Iength 1o mm; height 7 mm, 
thickness 4.5 mm. The state of préservation forbids positive identi- 
fication. 


Nuculana (Leda) spatulata, sp. ». 
(Plate IX, Fig. 11, (12?) Plate VII, Figs. 35.) 


Shell elongate oval, broadly expanded anteriorly, acute behind; 
beaks small, slightly prominent, acute, about seven-twentieths the en- 
tire length from the anterior margin ; hinge-line rather strongly con- 
cave; teeth (if present) small ; anterior margin forming a_ bold, uni- 
form curve, reaching nearly as high as the beaks, with its greatest an- 
terior projection above or near the middle; lower outline gently con- 
vex, nearly attaining the hinge posteriorly, but separated from it by a 
short truncate posterior margin. Greatest convexity about one-third 
the height of shell from the beaks; umbonal ridge with a sudden, but 
gentle slope. ‘The surface is marked by very numerous, fine lines of 
growth—about six occupying the space of 1 mm,.in the shells meas- 
ured. Length [1] 20, [2] 17, [3] 16.5; height [1] 9, [2] 7, [3] 8; dis- 
tance from beak to front [1] 4, [2] 3, [3] 33 height of beak above 
longest transverse axis |1] 7, |2| 6, [3] 5. From Leda bellistriata of 
the coal measures, which it greatly resembles, it differs in being more 
expanded anteriorly, and having the most convex part of the anterior 
margin higher than the middle. Shales below congl. I. _ It is possible 
that this is Dr. Stevens’ species, if so, however, its identification in the 
coal-measures must be regarded as erroneous. 


Nuculana (Leda) similis, sp. . 


(Plate IV, Fig. 15.) 


Shell large size, elongate, twice as long as high, rather flat; beak 
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quite acute, rather prominent, curved anteriorly, about two-fifths the 
entire length from the front, hinge-line gently curved posteriorly, with 
about ten teeth; anterior margin a gente curve with the focus in the 
lower margin in front of the middle; lower margin nearly straight be- 
hind, curving more rapidly as it approaches the front; posterior part 
of the shell narrow; the greatest elongation anteriorly is near the 
juncture of tne lower and anterior margins. Judging from the cast 
the shell was very thick, no markings being preserved. Length 25 
height 12; avidth 5-6.(?); beak to front 9 ; height of beak above long- 
est axis 6 mm. 

This is apparently the species identified by Prof. Hall [Pal. N, Y. 
Vol. V.] with N. pandoriformis, Stevens. ‘The original description of 
Dr. Stevens seems, however, to forbid the reference. 


Nueculana (Leda) saceata, Win. ? 
(Plate IX, Fig. 12.) 


A single poor specimen from the same horizon as the above bears 
at least a superficial resemblance to the species quoted. 


Palaeoneilo ellipticus, sp. »- 


(= Paleonetlo concentrica, authors, not cardinia concentrica, Win- 


chell. ) 


Shell moderately thick, probably gaping somewhat behind, strong- 
ly and evenly convex; outline nearly perfectly elliptical; hinge line 
extending in front of the beaks, convexly curved posteriorly and con- 
cave in front; about twelve oblique teeth in front and about twenty 
behind ; beaks about one-third to three-fourths the length from the 
front margin, incurved to near the mediam plane ; umbo moderately 
prominent, post-umbonal slope convex, parallel to the hinge-line ; pre- 
umbonal slope very steep, the umbonal ridge being concave upwards ; 
lower margin a uniform shallow curve; anterior and posterior outlines 
strongly and similarly curved. Surface of valves marked by few, dis- 
tant, very prominent concentric ribs, the intervals being flat or con- 
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cave, and finely striate. About twelve of the ribs are found on a 
shell of moderate size. Greatest convexity above the middle. 


Be’k fr’m) Heig't at | Number of| Length to 
Length. | Height. | anterior. from post. Width. ribs. height. 
| 
2 12 10 | 8(?) | 12 2-1 
24 4 12 12 I.7-1 
22 I 7 10 | 5-6(?) II-12 2-1 
16 8 7 | 10 2-1 
18 9 | 10 1.81 
21 2 6 10 12 1.7-1 
«(655 3 4 | 68 1.6-1 


Three varieties may be recognized by the character of the stria- 
tions and these seem to be independent of size and may be worthy of 
specific distinction, though intermediate gradations connect them. 
One variety. 


Var. plicatella 


has coarse folds or ribs separated by wide intervals. A shell 13 mm. 
long and 8 mm. high, has only eight coste. The youngest specimen 
seen is only 5 mm. long and 3.5 high and had but five or six coste. 


Var. elegantula 


does not differ in proportions or hinge structure, but a shell 14 mm. 
long and 9 mm. high, has twenty cost. <A larger specimen 29 mm. 
long and 15 mm. high, has about 25 ribs. 


Var. allorismiformis 


has the beaks a little, farther forward and the intermediate striolations 
are nearly equal to the costa, causing the shell to resemble allorisma. 
This species has given us much trouble. All the varieties herein de- 
scribed possess the hinge characters of Palzeoneilo, which Cardina con- 
centrica is said by Winchell, emphatically, not to possess. Neverthe- 
less, specimens of the present species, which failed to exhibit the teeth, 
were regarded by Prof. Winchell as Cardinia concentrica. Either 
there is a species in Michigan exactly like ours, but without the teeth 
or in the examination of hundreds of specimens we have not hap- 
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pened upon a typical example of Cardinia concentrica. Many states 
of preservation conceal the teeth, but in every case the foam and char- 
acters could be exactly duplicated in specimens with the hinge so 
broken as to reveal their casts. This species labeled by Meek Paleon- 
ilo concentrica, Win., indicates the prevailing opinion in Ohio as to 
the state of the case, yet, for the present, 1t may be well to apply a 
anew name devoid of ambiguity. The species ranges from the shale 
below congl. I, to the concretionary lime-stones and sandy layers 4o- 
50 feet below. ‘The young are short and muculiform with few teeth. 
Note.—Palwoneilo truncata H., is the species described by Win- 
chell as Sanguinolites marshallensis. Hall states that the interior was 
notiscen.. Pig..43.. of Plate Pal. N.Y... Vol. V, Rant referred 
to P. sulcateria, Con., is probably the same, though unusually short. 
‘aleonetlo sulcateria, Con., is regarded as a synonym for P. bar- 
risi, W. and W., Nucula hubbardi, Win., and I.. nuculiformis, stevens. 
This we have failed to identify or have regarded as an extreme varia- 
tion from P. elliptica. Hall's figures, stated to have been drawn 
from Ohio specimens in part, agree with the last named species. 


Palaconeilo attenuata, U. 
(Plate IX, Fig. 25.) 


Shell very thin, nacreous; valves slightly gaping behind, com- 
pressed, equal; outline subrectangular, produced posteriorly, hinge- 
line straight, extending scarcely forward of the beaks, with many mi- 
nute teeth in two series, which are not in the same straight line at their 
union under the beaks, ligament apparently external ; anterior mar- 
gin strongly and evenly curved, extending nearly one-fourth the en- 
tire length forward of the beaks; lower margin very slightly convex, 
somewhat concave at a point about one-third the length from the pos- 
terior extremity; posterior margin acutish, the lower margin curving 
slowly upward until by an abrupt flexture it approaches the upper or 
hinge margin; greatest thickness about half the height, situated about 
one-third the distance from beak to front; a shallow depression pass- 
ing from the slight sinus of the front margin toward but not to the 
beaks, dorsal part of shell with an abrupt descent to hinge, forming a 
very narrow but abrupt umbonal slope, generally also an umbonal 
ridge nearly parallel to the hinge; beaks small, approximate, extend- 
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ing above the hinge line, anterior umbonal slope steep, a short but 
well-defined lunule, surface marked only by fine, crowded, concentric 
strie. Typical measurements as follows: 


Height at 1 from) Thickness of |Distance of umbo|H’ight to 
Length. | Height. | posterior margin. both valves. from anterior. length. 
Ci), 25 It 8 bet 7 27 
(2) 2 10 8 555 1:2.40 
(3) 39 16 12 10 1:2.43 
(4) 18.5 6 
(5) 26 8 1:2.26 
(6) 24 fe) 8 6 1:2.40 
(7). -26 13 9 
(3) 27 he 9 6 Bae 
(9) 29 12.5 11 7 1:2.32 
(10) 17 S 6 | 5 
(11) 12 6 4.5 a 1:2 
(14) 10 5 3-5 3 1:2 


Numbers ro-14 are small specimens with slightly different char- 
acters. The lower margin is straight and the proportional length is 
less, while the convexity of the surface is more uniform. All the 
specimens are derived from the shale below the congl. I, and this spe- 
cies is so abundant and constant that it forms a valuable index to this 
horizon. It is known from many localities. ‘The form is quite like 
Nuculana, but Prof. Winchell says: — ‘* This has the aspect of Cteno- 
donta hubbardi, Win., but is too thin and rather too much attenuated 
behind. However, I have thin specimens from Holland, near Lake 
Michigan.” 


Arca ornata, sp. ». 
(Plate IX, Fig. 18.) 


Shell small; rather convex, beaks near the anterior third, acute 
posteriorly, hinge short. Rather convex near the beaks, which are 
prominent and incurved; lower line nearly straight, as long as the 
greatest length of shell; anterior margin slightly curved or nearly 
straight, intersecting lower line by a sudden curve; posterior outline 
obliquely truncate forming at the lower angle a regular acute curve ; 
hinge short, inclined toward the posterior ventral angle ; anterior um- 
bonal ridge high, the slope making a strong angle with the surface of 
the valves; post-umbonal ridge near the hinge. Surface marked by 
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rather distant concentric striz and posteriorly by thread-like elevated 
radiating striz. In general appearance this shell is very like Aacro- 
don delicatus of the coal-measures, but differs from all species of Macro- 
don or Parallelodon in having the greatest length near the ventral line 
and the lower angles extended and acute. The markings distinguish 
it from any species of Arca of the Waverly. Length 18 mm; height 
nearly 8 mm; beak distant from anterior about 6 mm. Other broken 
specimens indicate that this species reaches a considerably greater 
size and that the entire surface, when preserved is covered by the fine 
but distinct radiating thread-like strize. 


GENUS GONOIDON, Gen. n. 
( Gonia, an angle ; odous, a tooth.) . 


This name is proposed with some hesitation to receive a nuculi- 
form shell seeming to differ in hinge structure from any genus of the 
Palzeozoic era. 

Shell equivalve, very unequilateral, gibbous, not gaping ; resem- 
bling Palzoneilo, but the hinge is continuous, slightly flexed beneath 
the beaks, without true teeth, (7) but the hinge margin of both valves 
zig-zagged by sharp incisions into which corresponding projections of 
the opposite valve fit closely. The series of denticulations thus formed 
is continuous, but the size of the excisions diminishes before and _ be- 
hind the beaks. Posterior adductor scar nearly terminal. 


Goniodon ohioensis, sp. ». 
(Plate XII, Figs. 23, 24, 25.) 


Shell closely resembling Palzoneilo; of medium size, very tumid, 
umbo prominent, incurved. The outline is oblong-elliptical, lower 
margin nearly straight, posterior extremity rather acutely rounded, 
anterior extremity short, abruptly rounded; hinge-line equal to 
nearly two-thirds the entire length, about twelve angulations behind 
the beak and six to eight in front; ligament apparently beiow the 
beaks, not disturbing the continuity of the series of angulations. The 
greatest convexity is near the umbo. Surface marked by fine reg- 
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ular concentric strie. Length 14 mm; height 9.5 mm; thickness 8.5 
mm ; beaks 4 mm. from front. 

This species was collected by W. F. Cooper, in the nodules and 
shale at the lowest exposure at Moot’s run, 4 miles west of Granville. 
Although suggesting the genus Palzoneilo strongly we do not see how 
the hinge characters here described can permit this species to fall into 
any known genus. 


Pholadella newberryi, H. and W. 
(Plate III, Fig. 27; Plate IV, Fig. 4.) 


Shell large, elongated, rather flat, more than twice as long as high, 
very short anteriorly, produced and rather narrow posteriorly. The 
lower margin is nearly straight, being rather abruptly curved anterior- 
ly and more gradually posteriorly where it is produced to form an 
acute angle; posterior margin oblique, forming with the upper a very 
large angle; hing-line concave, shorter than the length of shell; the 
anterior margin short, nearly straight; umbones very prominent, beaks 
incurved over the hinge-line; post-umbonal ridge quite prominent, 
curved and becoming less distinct to its intersection with the lower 
posterior angle; post-umbonal slope quite abrupt near the beak, but 
becoming less so posteriorly ; anterior to this ridge the surface is 
marked by numerous radiating thread-like striz, which seem almost to 
lie upon rather than to form a part of the shell: these striz ab- 
ruptly cease at a point on the lower margin one-fifth the length 
from the anterior ; shell otherwise covered by strong concentric lines 
and folds of growth. Prominent characters are the prominent and el- 
evated umbones with the concave hinge line, oblique posterior margin 
and radiating striae. 

Length 90 mm; height at beak 35 mm; height posteriorly 30 
mm; beak distant from anterior margin 13 mm. 

Our specimens are apparently little distorted and are much (1%) 
larger than those figured by Meek from Rushville. There can be no 
doubt of the identity, but our specimens show Meek’s types to have 
been much more distorted than Meek’s P. (Sedgwickia ?) obliqua pro- 
posed for the fragment figured. The species is apparently restricted 
to a rather narrow zone below the shale immediately underlying congl. 
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II, and above the free-stone proper or in its upper sandy layers. All 


our specimens being derived from Union Station and Granville. 


GASTEROPODA. 


Lovonema yandellana, H. (?) 


(Plate VIII, Fig. 23.) 


The fragment referred to this species agrees with the figures of the 
Spergen Hill form quite nearly, except in the presence of a well- 
marked sutural band, which may after all be due to the state of pres- 
ervation. It is possible that the portion figured is only the upper part 
of the spire of a larger species. Most of our specimens do not pre- 
serve surface markings and can not be safelv identified. 


Cyclonema leavenworthana, "ali. ? 
(Plate I, Fig. 20) 


This beautiful shell occurs in the upper part of the freestone near 
Granville, and differs in no respect from those described from the 
Spergen Hill limestone. From Murchisonia, some species of which 
it resembles closely, it differs in the absence of a peripheral band, the 
six volutions being marked only by thread-like revolving striae. Our 
specimen is perhaps rather more slender than the types. 


Pleuwrotomaria (Cyclonema?) strigillata, sp- ». 
(Plate i, Fig. 10, Plate IT, Fig. 25.) 


Very similar to Cyclonema lyrata, Hall. Spire moderateiy ele- 
vated, composed of from two to four whorls, which are distinctly tri- 
carinate below, but bicarinate above. ‘The whorls increase rapidly, 
the body whorl being about one-fourth the entire height. The lower 
whorl is marked by rather distinct crowded incremental lines, which 
arch sharply backward in passing over the median carina, indicating 
that the aperture was probably notched. ‘The two accessory carinz 
are nearly as strong as the median one. ‘The whorls are quite convex 
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but are flat or even concave between the carinz, being evenly round- 
ed below to the apparently small umbilicus. | Aperture unseen, appa- 
rently sub-circular. Height 16 mm; width 14 mm; height of first 
volution 9 mm, distance between the upper and median carinz, 3 mm. 
The condition of our specimens makes it difficult to distinguish them 
from the Hamilton species quoted. Frequent in the upper parts of 


the freestone. 
Since the above was written some very perfect specimens have 


been secured from Moot’s run (see Plate XII, Fig. 39.) The species 
therefore may be regarded as ranging upwards into the freestone and 
not properly belonging there. From Cyclonema lyrata this form dif- 
fers in lacking the revolving striz on the lower surface of the whorls. 
Casts of the interior found in situ, show Fig. 15, of Plate I, to be such 
a condition of the present species. 


Murchisonia quadricincta, Win. ? 
(Plate II, Fig. 28.) 


‘The numerous specimens are all casts in poor preservation, hence 
the reference is of the nature of a suggestion simply based on a gen- 
eral resemblance. Prof. Winchell informs ine that the species has 


hitherto been only identified in Iowa. 
Naticopsis? sp. ». 
(Plate XII, Fig. 37.) 


Lack of time prevents a study of this interesting species. It is 
not certain that this is not a species of Strophostylus resembling S. va- 
rians, but is probably nearer to Naticopsis comperta. 


Enomphatlus latus, 4. ? 


(Cf.  obtusus, H.) 
(Plate XII, Fig. 26.) 


Our only specimen is very imperfect, making it impossible to as- 
certain with certainty its characteristics. The upper surface of the 
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volutions is concave, the outer margin is distinctly angled, and there 
is apparently an inner carina at the suture line. ‘The under surface is 
evenly convex, widely umbilicate. The spire is slightly elevated, but 
is poorly preserved. The lines of growth are irregular. Our own 
opinion is that the present form is intermediate between E. obtusus 
and E. latus. The figure has been partly restored and must not be 
too implicitly trusted except for size and general configuration. 

Free-stone layers of middle Waverly, 6 miles northwest of Gran- 
ville. Collected by W. F. Cooper. 


Euomphatlus (spirorbis, ?) 


(Plate II, Fig. 33.) 


(Fig 33b is quite incorrect, the appearance of a lip is misleading 
and the spire is rather higher. The specimen having been since re- 
moved from the matrix these errors have been detected. ) 

No opportunity has been afforded to compare with Hall's £. sper- 
orbis hence our reference is based solely on memory. Shell small, el- 
evated, closely coiled, umbilicate, having from four to five volutions. 
Volutions rather evenly convex, deeply excivated above for the supe- 
rior volution, otherwise nearly circular in section Height nearly equal 
to the diameter of the largest volution. 

Height of four volutions 7 mm; diameter of lower volution near- 
lyg mm. Free-stone middle Waverly. This species reminds one of 
E. spergensis, var. planorb.formis, but the spire is higher. 


Bellerophon cyrtolites, Hall. 
(Plate VIII, Fig. 20; Plate IX, Fig. 29.) 


Shell of medium size, laterally somewhat compressed, obtusely 
carinate ; whorls very rapidly enlarging, slightly embracing, transverse 
section rhombic, sub-cordate, broadest near the umbilicus ; dorso-lat- 
eral slope flat or somewhat concave peripherally, strongly curved near 
umbilicus; umbilicus rather small. Aperture sub-cordate with a deep 
but not abrupt, acute notch. 

Surface marked by numerous sharp geniculate or strongly curved 
transverse striz meeting on the dorsum with an acute angle. Besides 
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these, well-preserved specimens show less distinct revolving striz upon 
the sides, especially near the umbilicus. 

We have experienced much difficulty in identifying our Bellero- 
phons. ‘This species is poorly represented and very variable. The 
form which is referred with confidence to B. cyrtolites, is found in the 
shales below congl. I, and is about the size of the species quoted. 
The form is exactly as in the Illinois types. Very careful examination 
is necessary to discover the revolving lines; 13 is the maximum ob- 
served diameter. 

A larger form occurs in the shales below congl. II, in which the 
concavity of the sides is more marked, as also the abruptness of the 
descent to the umbilicus. ‘These are all in the form of casts preserv- 
ing impressed lines of growth; 22 mm. is acommon dimension for the 
greatest diameter. Above congl. II, in a blue friable shale, speci- 
mens more like the type are again found. 

The second variety has been collected at Newark, Rushville and 
Granville, and has been discriminated as B. ertbristriatus. 

There are from 6 to 10 striz in the space of one-tenth inch near 
the aperture. Dorso-ventral diameter of aperture perhaps 12-15 mm, 
transverse diameter 10-12. 


Bellerophon galericulatus, Win. 
(Plate IX, Fig. 32.) 


Shell small, globose, involute, carinate, ex-umbilicate, longitudi- 
nally striate, and deeply notched. Dorsum broadly and regularly 
rounded, without any evidences of a band except in approaching the 
aperture of adult shells, where a rather broad band, with ventrally 
concave incremental lines can be faintly traced, Aperture crescentic, 
not suddenly expanded, strongly auriculate, with the ears hanging de 
tached from the inner whorl. Notch infundibuliform, deep and broad, 
obtuse, its sides reaching the tips of the auriculations. Umbilicus 
closed, scarcely indented. Dorsal and dorso lateral surface marked 
by about 28 longitudinal, sharply raised striz, separated by much 
wider flutings and not perceptitly modified by dorsal band until within 
half of a whorl of the aperture of the adult shell, when the two mid- 
dle strize become slightly raised and enlarged and the entire set simul- 
taneously die away. Between these striz and the umbilical point sim- 
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ilar striz diverge spirally and irregular[ly] until intercepted by the 
former set or by each other. Cast smooth, perforately umbilicate. 
Average diameter of adult .47 (100); height of last whorl at the aper- 
ture .26 (55); height of aperture .18 (38); showing the inner whorl 
impressed into outer .o8 (17); width of aperture .35 (74); depth of 
notch .22 (47); width of peripheral belt at notch .06 (13); separating 
distance between tip of auriculations and inner whorl .1o (21); num- 
ber of striz in 1-10 in. .10 (in young and old) largest seen diameter 
of .53.” Bellerophon galericulatus is quite common in the shales four 


feet below congl. I. 


Bellerophon, sp? 
(Plate XII, Fig. 36.) 


A species with decided Devonian affinities is illustrated from the 
nodules at Moot’s run. _ It is sufficiently distinct from any of the above 
species, but we have no time to study its relations with Devonian 


species. 


Bellerophon perelegans, M. and W.? 
(Plate IX, Fig. 30. ) 


‘*Shell small, subglobose ; umbilicus small, aperture transverse, 
reniform. Back and sides marked by fine, sharply elevated revolving 
lines, which are about equal to the spaces between them, finer and 
more closely arranged in the middle than on the sides of the shell. 
Dorsum marked by a narrow, elevated, revolving band, bounded on 
either side by a shallow depression. The revolving lines on the band 
are much finer than those on the body of the shell. Very fine striz 
of growth cross the revolving striz, giving a finely cancellated appear- 
ance to the surface. Margin of the peristome nearly straight or with 
a gentle backward curvature to the shallow central notch.” 

Our knowledge of this species is confined to fragments of several 
individuals with tolerably constant characters. ‘Ihe band, except near 
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the peristome, is rather concave, the transverse striz are more regular 
and often more conspicuous than the revolving, otherwise the agree- 
ment is close. With B. galericulatus, 4 feet below congl. I. 


GENUS PLATYCERAS. 


Of this genus six species are reported by Prof. Winchell from 
Ohio, viz: P. bivolve, P. haliotoides, P. hertzeri, P. paralium, P. ro- 
merium, and P. subplicatum. 


Platyceras hertzeri, Win. 
(Plate II, Fig. 24, and Plate V, Fig. 8.) 


The difficulty of distinguishing the variable species of Platyceras 
rather increases than diminishes w‘th the accumulation of specimens, 
The present species, which may be recognized by its moderately large 
size and irregularly plicate, nodulose surface, and compressed form 
extends from the free-stone into conglomerate II. ‘There is generally 
a poorly defined carina near the outer margin as well as irregular trans- 
verse. plications. From P. haliotoides it is distinguished by the less 
closely coiled spire. 


Platyceras haliotoides, M. and W. 
(Plate II, Fig. 23.) 


Our figure illustrates a small and not particularly characteristic 
specimen. Many specimens agree fully with the Illinois types, while 
others pass toward P. hertzeri. The upper surface is convex, with 
only a very faint revolving groove or none, the outer surface being . 
narrowly rounded, the aperture very oblique. From P. hertzeri it may 
also be distinguished by the closely incoiled spire. With the last. 
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Platyceras bivolve, M. and W.? 


A single specimen is doubtfully identified with this species. 
Quite small, very ventricese, composed of (less than) two closely 
coiled rounded volutions; spire not elevated; inner whor! minute, 
outer whorl very rapidly expanding, ventricose, expanding especially 
downward; section of volution broadly ovate, broadest externally ; 
aperture with a faint sinus on the upper and lower external aspects. 
With the last. 


Platyceras sp. Cf. paraliwm, M. and W. 
(Plate I, Fig. 23, (Fig. 22?) 


We have a few specimens resembling P. pavalium, which differ 
from the above in having a well-defined revolving ridge and groove of 
the upper surface. The spire is minute and the aperture not very 
oblique. With the above. 


Dentalium Granvillensis, sp. 


Closely related with grandwvum, Win. 

Shell large, straight, oval in section ; tapering about .078 in one 
inch, marked except near the aperture by fine thread-like striz which 
cross the surface nearly at right angles and are more or less regular. 
Casts are nearly perfectly smooth. ‘This species most nearly resem- 
bles D. canna, but is always oval in section. The striz nearly seem 
to cross the shell at right angles and on well-preserved specimens are 
strong and elevated. No evidences of longitudinal markings were 
seen. The length may have exceeded 8 cm. The longest fragment 
measures 49 mm. ‘The longer diameter at the apertural end is 9 mm, 
at the apical 5 mm; another 50 mm. long measures aperturally 10 
mm, apically 6 mm, or about 8 mm. contraction per cm. D. gran- 
dzevum is said to expand more rapidly, but may not prove distinct. 

Free stone at Granville. 


Goniatites lyoni, M. and W. 


Fragments apparently indistinguishable from this species were col- 
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lected in the free-stone of middle Waverly at Granville. The types 
were from the Goniatite bed of the Kinderhook group, a zone certain- 
ly embraced within the limits of our Waverly. ; 

Another and apparently distinct species is characteristic of the 
upper layers of division III. See Plate VII, Fig. 27. 


Conularia newberryi, Winchell. 
(Plate VI, Fig. 13; Plate VIII, Fig. 9; Plate II, Fig. 18?) 


This species as quoted by Meek (O. Pal. Vol. II, p. 316), was 
wrongly attributed to Hail. It was described by Winchell. _ [ Proc. 
American Philos. Soc., July, 1865, p. 130.] The original description 
was written from a small fragment and gives an imperfect idea of the 
species as a description of a specimen merely always does. 

‘¢Shell very small, in the form of a quadrangular pyramid. The 
pyramid is inclined over one of the angles. Angles of the pyramid 
slightly rounded and marked by a shallow groove running longitudi- 
nally. Each side is marked by sharp raised transverse lines, which 
instead of running directly across, are angulated in the middle, so that 
at this point they are nearer the base of the shell by a distance equal 
to once and a half the distance between two lines. The distance be- 
tween the lines increases from above downwards and is everywhere 
equal to about one-ninth of the width of the side. These transverse 
lines have the appearance of the projecting edges of septa, and are 
continuous from the middle of one of the shorter sides of the pyra- 
mid around to the same point, though the ends do not join, but are al- 
ternate in position. The sides of the pyramid are inclined at an angle 
of about 30°.” ‘The fragment, about one-half inch long, had a basal 
diameter of .17. Cuyahoga Falls, O., in water limestone, below the 
conglomerate. Prof. Winchell reidentities this species from bed 4. 
Sciotoville, O. [Proc. Am. Philos. Soc., Vol. XII, Jan. 4, 1870, p. 
258.] ‘* The species appears to have been at least three or four inches 
in length; the septa range from 17-44 to the inch; it bears a V-shaped 
furrow along each of the angles, within this furrow the septa are de- 
flected abruptly toward the base of the shell, so that they meet from 
opposite sides about at a right angle; the septa also sweep toward the 
base wiih a gentle curve in their extension across the side of the pyra- 
mid, by which their centres are about two intervals lower than the por- 
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tion of the ridge which bounds the angular furrow. ‘The septa are or- 
namented along their margins by delicate granulations.” 

Mr. Meek’s figure and description, being drawn from a very im- 
perfect specimen, add nothing to the above and hardly serve to iden- 
tify the species. The specimen figured upon Plate VI, is from the 
loweSt horizon, coming from the same bed as Spirifer marionensis. It 
is remarkable for the slight angle at which the sides converge toward 
the apex and the strictly quadrangular section. One face measures 15 
mm. transversely, the other 12 mm. at the aperture, which shows the 
presence of deep sinus at the angles, while the faces from the inclined 
flaps long since indicated as a character of the genus. The angle 
made by the sides is less than 10°. ‘There are twelve transverse striz 
in one centimeter or about 15 in half an inch near the aperture. 
These striz exhibit distinct pearling upon their summits, the minute 
pustules being rather distant from each other. ‘The length may have 
been three or four inches unless more rapidiy tapering above. 

Other specimens from the shale below congl. I, are apparently 
identical. In the free stone the same species appears, though our 
specimens indicate a more obtuse spire and are not in a condition to 
exhibit the ornamentation. In the shale below congl. II, specimens 
of larger size but similar characters occur. — Finally, small specimens 
from the Cuyahoga shale are decidedly of the same type Neither do 
we know how to distinguish the form found in the lower shales of the 
coal-measures, though the crenulations have not been seen. Nore of 
these show any traces of the barred longitudinal markings of C. dydlis, 
W., C.missourtensis, as identified by Meek and Worthen, has coarser 
and more distant striz. 


Conularia micronema, Meek. 


(Plate II, Fig. 19.) 

‘* Shell elongate-pyramidal, with the sides equally diverging from 
the apex with an angle of about sixteen degrees ; lateral surfaces near- 
ly flat, and without any mesial furrow [sic] but sometimes showing a 
very faint, slender mesial ridge, which becomes nearly or quite obso- 
lete toward the smaller end; each of the four angles a little rounded 
and provided with a shallow, moderately distinct longitudinal furrow. 
Surface with numerous extremely small, closely crowded transverse 
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strie, of very nearly the same size on all parts of the shell; striz 
gently arching forward as they cross the side, and scarcely interrupted 
at the little mesial longitudinal ridge, minutely crenate, and separated 
by extremely slender linear furrows, numbering fifteen in the space of 
one-tenth of an inch on all parts of the surface; crenulations of striae 
twelve to fifteen in one-tenth inch.” 

Length apparently about 3 inches. 

Compare O. subcarbonaria, M. and W. 


Conularia byblis, White. 


Conularia byblis, Wuire, Proc. Bost. Soc. N. H., Vol. IX, p. 22. 
‘*Shell large, in the shape of a truncated pyramid, length twice (?) 
the width at the base, apex broadly rounded, smooth, sides depressed, 
convex; grooves at the angles narrow, a faint longitudinal depression, 
along the middle of each side; transverse ridges narrow, distinctly 
raised, forty-five or fifty to the inch, but slightly curved in passing 
from the salient angles to the faint central depression, at which they 
meet at an obtuse angle and cross with slight interruption ; sometimes, 
however, they alternate for a short distance and then cross continu- 
ously as before. Spaces between the ridges finely crenulate. Che- 
mung‘*beds at Burlington, Ia.” Winchell states further that there are 
small granulations ranged in a line along the crests of the ridges, 60— 
75 of which occupy the space of an inch. He refers the ‘‘ crenula- 
tions between the ridges” to transverse bars developed between the 
ridges in worn specimens. The septa range from 56-128 to the inch. 
The septa-margins trend toward the base, but they are more nearly 
straight from angle to centre than C. newberryi. Winchell’s specti- 
mens come from dark bituminous shales. Hickman Co., Tenn. 

This form has not been encountered in Licking county, but is 
quoted for reference. 


Stictopora striata, Hall. 


(Plate XII, Fig. 40.) 


Beautifully preserved and abundant specimens of a Stictopora are 
found in the nodules at Moot’s run, and these can not be distinguished 
with the time at disposal from the Hamilton species quoted. Several 
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other species associated in this horizon arvait a better opportunity. 
We reproduce part of Prof. Hall’s description. ‘‘ Zoarium consisting 
of a flattened, dichotomously branching frond arising from a spread- 
ing base. Branches 3-4 mm; margins sometimes parallel, at others 
slightly diverging, the greatest increase in width in a length of 15 
mm. being 1 mm; non-celluliferous marginal space narrow, width .15 
mm, not flat; transverse section regularly convex on the two sides, 
greatest thickness .50 mm; bifurcations comparatively distant, 
branches diverging at an angle of 60° or more. Cells tubular, for the 
greater portion of length very oblique, often nearly parallel to the 
mesotheca, then turning and opening obliquely to the surface, on the 
narrower portion of the branches often recumbent for nearly the en- 
tire length. * ” *, Cell apertures very broadly oval, 
often circular, sometimes pustuliform, disposed in somewhat irregular 
longitudinal rows, but the rows being very close together and the ap- 
ertures being separated by more than twice their diameter, the ar- 
rangement is indistinct; they sometimes alternate and form oblique 
transverse rows and often irregular, direct transverse rows. Marginal 
apertures very little if at all larger than the others. Peristomes mod- 
erately thick, strongly elevated, smooth; interapertural and marginal 
space striated, strize short, tortuous, interrupted.” 

While some doubt may still exist as to the identity of our species 
with the above, its Devonian affinity is obvious. 


ADDENDA. 
[Zo Page 65. | 


Schizodus (Protoschizodus] palaeoneiliformis, sp. 0. 
(Plate XII, Fig. 44.) 


Six specimens found since the above was printed present concord- 
ant characters. 

Of small size, sub-nuculiform, produced behind, equivalve, 
length to height as 23 to 15. Beaks less than one-third the length from 
the anterior; hinge somewhat over half to nearly two-thirds the total 
length; anterior margin short, broadly rounded, passing gently into the 
very slightly and uniformly curving lower margin, which meets the 
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acute posterior angle at a point below half the height; posterior mar- 
gin slightly concave, inclined to the longitudinal axis about 40°, mak- 
ing an angle of about 150° with the declined hinge margin. Greatest 
convexity of valves near the beak, from which a strong post-umbonal 
ridge passes to the posterior angle, above which the surface is concave; 
entire surface marked by fine thread-like, closely arranged striz. Al- 
though our specimens are rather strongly produced and the interior 
could not be seen there is little dout of the generic reference. 

Length 24 mm. (19-17); height 15 mm. (11-1o.) — Freestone of 
middle Wavery, Union Station. W. F. Cooper collector. 

This species may be compared with Sch. nuculiformis or Sch. ob- 
scurus, Dekoninck. 


Conocardium pulehellum, White ana Whitheld. 
(Plate I, Fig. 12; Plate VII, Fig. 39, Fig. 40 ?) 


Shell small, general form triangular, with ventricose valves. 
Hinge line straight, the length equal to that of the posterior slope. 
Anterior end cuneate ; posterior end obliquely truncate. Basal line 
gently arcuate, widely gaping near the anterior extremity ; hiatus elon- 
gate ovate, distinctly crenulate on the inner border. Beaks minute, 
incurved, situated posteriorly ; umbonal slope rounded, posterior space 
concave; siphonal tube small. Entire surface marked by distinct, di- 
verging radii, those of the posterior space a trifle finer than those of the 
body of the shell; also by very fine concentric striz. Greatest length 
.4 inch.” 

Identified from Newark by Winchell. (Am. Philos. Soc. Vol. 
XII, p. 256.) 

It seems to be common at Granville, also, in the free stone of 
middle Waverly. 

Another species is represented, but is known only from distorted 
specimens. (See Fig. 41, Plate VII.) 
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OHIO. 


NAME, m4. REMARKS. 
Phillipsia Missouri. Archimedes. 
Phillipsia. shumardi | | 
Phillipsia - | 
Pleurodictyum problematicum 
Crania | o| 
Productus | | 
Productus | 
Productus o| Iowa. 
Productus | | ‘Sub-carb. 
Productus | | |Michigan. | 
Productus lachrymosus__--~-~-_- | 0 | | New York. | es 
Productus | o | | 
o 
Chonetes | 
Chonetes scittila= o 
Chonetes tumidus______ ---. | o 
Chonetes 
Hemipronites ° 
Orthis vanuxemi, | 


‘Chouteau. 
sp. n. 
| |Europe. Devonian, 
| 
| 


‘Devonian. 
Coal-meas. sp. 


° 


‘Michigan. 


vo 
° 


‘Devonian affinity. 
Michigan. | 
| 


ooo 


New York Devonian. 
Rhynchonella | | | | ce 
Rhynchonella | On 
Rhynchonella | | o| | 

| 


New York. | Devonian. 
Rhynchonella Mi 


ichigan. 


Devonian. 


6 6 


| o| | Missouri. | 
Spirifer | o| | 
Spirifer biplicatus | | | 
Spirifer | | | isp. n. 


Spiriferina solidirostris | 
Spiriferina 
Cryptonelia | 
Gentronella julia... | 
Athyrs 
Athyris | 
Aviculopecten | 
Aviculopecten grandvillensis _| 
Aviculopecten sp. (p. 51.) .------ | | 
Aviculopecten 0 


id New York. 
| Michigan. 


Crenipecten subcardiformis_ | 
Crenipecten: | 
Lyriopecten ? cancellatus____,_--_| 0 
Limatulina ? ohioensis 
Streblopteria squama___--- ------| 0 


Mes 

fe) 

: Oo sp. n. 
0 

of || Isp. 
o| ? | sp. n. 
oO | 

| sp. n. 
| P 
| 

oT 

| | sp. n. 
? | sp. n. 
jsp. n. 
sp. n. 
| sp. n. 
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NAME. JIL | re. REMARKS, 
Streblopteria | Jo sp. n. 
Pernopecten | 
Pterinopecten cariniferus sp. n. 


| 

Leptodesma 

Posidonomya sp. n. 
Promacra sp. n. 
Eelopterian hae sp. n. 
Betoptenarsp... fo} 
Myalina michiganensis Michigan, 
Modiola waverlyensis sp. n. 
Schizodus newarkensis_--- ° sp. n. 
Schizodus chemungensis_ New York. 
0 


Schizodus palzoneiliformis__~ . ‘0 sp. n. 
Orthonota Michigan. 
0 
Sanguinolites sp. n. 
Sanguinolites marshallensis Michigan. 
Sanguinolites 
Sanguinolites transversus 
Sanguinolites 


Sanguinolites | 
Sanguinolites amygdalinus___- 9, Michigan. 
Sanguinolites a 
Sanguinolites 
Sanguinolites 
Sanguinolites 
Allorisma: 
Allovisma: cooperi_.. 
Allorisma: witichelli 
Allorisma ventricosa. 
Allorisma:convexa. 
Macrodon ? 
Microdon reservatus-__--- ------ 
Grammysia | 
Grammysia 
Grammysia 
Modiomorpha 
Edmondia depressa____ --------- 
Edmondia 
Ctenodonta Iowa. 

Ctenodonta stella Michigan. 


Michigan. 
Belgium. 
sp. n. 


sp. n. 
sp. n. 


° 


sp. n. 
Nuculana Michigan. 
Palaeoneilo ? sp. n. 
Palaeoneilo sp. n. 
Palaeoneilo sp. n. 


XU! 
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OHIO, 
| —----— | ILL.| ELSEWH’RE. | REMARKS. 

NAME. | 
Palaeoneilo allorismiformis..___ 
Palaeoneilo attenuata ol | 
Goniodon 0] sp. n 
Pholadella newberryi_-__-_..____- lo | Michigan. 
Conocardium pulchellum lo 
Cyclonema leavenworthana______- o Towa. 
Cyclonema 0] | Spins 
Murchisonia quadricincta____.. | 
Buompnhalus 
Euomphalus jo 
Bellerophon 0/0 
Bellerophon galer.culatus 0 
Beilerophon 0 
Platyceras shentzen.—- 
Platyceras 
Platyceras, 
Piatyceras jo 
Dentalium granvillensis— sp. n 
Gonlatites 
Conularia |o | 
Conularia “by ? 

| Devonian. 


etictopora striata... | 


If we examine the above table candidly we discover at once that 
our suspicion that the Waverly is not homogeneous is abundantly sub- 
stantiated, and not less noticeable is the difference in habitus between 
these assemblages. ‘The lines chosen as the outlines of our divisions 
were selected because they mark shore deposits and thus are transition 
zones, as the deposits of a progressing or retreating littoral zone must 
always be with regard to the sea-basin deposits formed before and after 
the fluctuation in level producing the movement. — Certainly no other 
lines will prove more convenient in Licking county, though all such 


zones may be arbitrary as regards other areas. Now in number I, ex- 


tending say too feet below congl. I, the fauna, as so far worked, pre- 
sents about the following relations: Species of carboniferous habit, 2 
or 3; species with decidedly Devonian habit (often closely related to 
Hamilton species), 25; species not found outside this zone or if so in 
horizons still under discussion, 30. In No II, embracing all between 
congl. I and II, species with carboniferous habit, possibly 9; species 


with Devonian affinities (often Chemung species) 12; species which 
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are limited to this horizon or horizons still debated, 45. The division 
III, requires more study, but at least 7 species with carboniferous 
habit and 10 with no special bearing are unmixed with a species of 
Devonian alliances so far as known, except near the base. The evi- 
dence here is, it is true, chiefly negative. These conclusions have 
been reached on as conservative a basis as possible. If there is any 
error it is rather in favor of the carboniferous tincture in the two lower 


members. 
The tentative conclusions now held are, therefore, as_ fol- 


lows: The Waverly group of Ohio is a composite assemblage of 
lithologically constant character. ‘The lower portion of it is chiefly 
composed of greyish, yellowish, and greenish, arenaceous shales, with 
local grits and nodulary masses of limestone, and occasionally near 
the base intercalated layers of bituminous shale. This series is faun- 
ally nearly distinct in Central Ohio and should be regarded not only 
as Devonian, but as containing persistent elements of the Hamilton 
types in connection with Portage and Chemung forms. However, 
it is believed that geographical variation must be called in very 
largely to explain the specific divergencies, while generic resem. 
blances remain perfectly obvious. 

Our division II, although so relatively small, was evidently a transi- 
tion period. Most of the strata may have been deposited while the Cats- 
kill was forming at the east, but the fauna was essentially of Chemung 
character. Nevertheless the connection in Ohio was much more direct 
with areas where already carboniferous types were appearing and a more 
or less marked admixture was the result. Conglomerate II marks a 
slight oscillatory wave passing perhaps from north to south, resulting 


‘ first in mud flats in which burrowing mollusks thrived, later in shore- 


lines kept supplied with pebbles by re-invigorated rivers. When 
the sea next returned it was with its freight of carboniferous forms, 
but the old Chemung species had chiefly perished during the slight os- 
cillation. Comparatively few deep-sea forms accommodated them. 
selves to the littoral conditions for a time, but such as did are related 
with Burlington or Keokuk species, which formations were then accu- 
mulating to the westward. It is not difficult to conceive that condi- 
tions might exist in Ohio, which would considerably alter specifically, 
a fauna pretty closely concordant generically with the Chemung in 
New York. In our second division a number of species are specific- 
ally identical with those in New York. Yet we prefer to believe that 


t 
1 
t 

& 

XUM 


102 BULLETIN OF THE LABORATORIES 


the freestones of the middle Waverly in Ohio, lie chronologically 
somewhat above the Chemung and include the Catskill epoch. ‘The 
upper member doubtless includes equivalents of the base of the Bur- 
lington sandstone. The Cuyahoga shale presents a problem still diffi- 
cult of solution, but we suspect a surprise awaits geologists when it is 
carefully studied. It is probable that the black or Ohio shale lies be- 
low the horizon of the typical Genesee. 

In conclusion, it seems that no better evidence were necessary to 
convince one of the continuity of animal existence than that here af- 
forded. Not only do rigid lines of stratigraphy break down, but 
hard and fast specific distinctions are obliterated and we begin to see 
how the retreating and advancing and ever-varying sea flung the 
shuttles back and forth, weaving the intricate paitern of historic 
geology without ever breaking the thread of life or resetting the web. 
But every new struggle brought out hitherto undeveloped possibil- 
ities in life and, instead of perishing, life ever came off victor by virtue 
of implanted aspiration and the environment of conscious force—God. 


Nore:—After the first portion of this paper was in type, accumulated ob- 
servations place the stratigrapiry of the lower portion of the series on a more 
definite footing, showing the nodule layer so often mentioned to lie about 40 feet 
below the horizon of Leiopteria ortoni and Crenipecten subcardiformis, and 
hence between 60 and 8o feet below the congl. I, at Union Station, south of 
Granville. 


PLATE I. 


Spirifer winchelli, sp. n.. small dorsal valve. 
Spirifer, 

Spirifer martonensts? 

Chonetes gracilis? 

? 

Spirifer striatiformis, var? 

Svringothyris cuspidatus, var? 

Spiriferina solidivostris? 


an pw 


Modiola waverlyensis, sp. n. 


Fig. 10. Pleurotomaria strigillata, sp. n. 
? 


. Conocardium pulchellum. 
Streblopteria media, sp. n. 
Fig. 14. Ctenodonta towensis. 
Fig. 15. Internal cast of same species as Fig. 10. 
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Fig. 16. Schizodus medinaensts, imperfect cast. 
Fig. 17. Ctenodonta towensts. 

Fig. 18. Aviculopecten winchellt, right valve. 
Fig. 19. Streblopteria media, sp. n. 

Fig. 20. Cyclonema leavenworthana (7) 

Fig. 21. Bellerophon cyrtolites, compressed spe. imen, 
Fig 22. Platyceras sp? 

Fig. 23. Platveeras paraliun. 

Fig. 24. Productus nebrascensts. 

Fig. 25. Schézodus chemungensts. 

Fig. 26. Productus semireticulatus. 

Fig.,27. Plant stem. 


Fig. 28, Crinoidal plate. 


PLATE II. 


Figs 1, 2, 3. Sperigera ohtoensis? 
Fig. 4. Centronella sp? 

Fig. 5. Centronella julia. 

Fig. 9.  Schzzoaus medinaensts, very poor cast. 
Fig. 7. Athyris lamellosa. 

Fig. 8. Centronella sp? 

Figs. g 11. Spiriferina solidirostris. 

Figs. 12, 13. Rhetzta sp. 

Hig. 14. 

Fig. 15. Rhynchonella sagertana (= var. of R. sappho?) 
Fig. 16. Spirfer winchelli, sp. n. 

Fig. 17. Syringothyris cuspidatus. 

Fig. 18.  Conularia. 

Fig. 19. Conularta micronema 

Fig. 20. Lématulina ? ohtoensts, sp. n. 


Fig. 21.  Chonetes tumida. 

Fig. 22. Phallipsta shumard:. 

Fig. 23. Platyceras, sp. 

Fig. 24.  Platyceras, sp. 

Fig. 25. Pleurotomarta strigillata, sp. n. 
Fig 26. Nautilus sp. 

Fig. 27. Bellerophon cyrtolites, 


Fig. 28.  Murchisonia. 

Fig. 29. Bellerophon cyrtolites. 
Fig. 30. Bellerophon sp. 

Fig. 31. Plant impression. 
Fig. 33. Luomphalus spirorbis? 
Fig. 34. Bellerophon gatriculatus, 
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Fig 1. Crenipecten senilis, sp. n, left valve. 

Fig. 2. Spirifer h:rtus, M. and W. ? 

Fig. 3. Platyceras, sp. 

Fig. 4. Streblopteria media, small rigbt valve. 

Fig. 5. Avéculopecten (cf. Owent.) 

Fig. 6. Letopferia, sp. 

Fig. 7. Aveculopecten, right valve. 

Figs. 8, 9. Streblopteria media, sp. n., left and right valve. 
Fig. 10. Lematulina ohtoensis, n. sp., left valve. 
Fig. 11. reticularis? 

Fig. 12. Hemipronites crenistrta?, young. 

Fig. 13. Chonetes, sp. 

Fig. 14. Chonetes pulchella, Win. 

Figs. 15, 16. Nacula, sp. ? 

Fig. 18. Productus arcuatus, YH, 

Fig. 19. Ostracode crustacean. 

Fig. 20. Productus fleming?. 

Fig. 21. Chonetes ilinotsensts. 

Fig. 22. Productus, sp. 

Fig. 23. Spirifer striateformis, (cf. tulla, H.) 

Fig. 24. Productella ? 

Fig 25. Productus nebrascensts. 

Fig. 26. Spirefer striatiformis, camera drawing of striae. 
Fig. 27. Pholadella newberryt, right valve. 

Fig. 28. Productus lachrymosus, var. stigmarius, H. 
Fig. 29. Hemipronites crenistria, 

Fig. 30. Promacrus truncatus, sp. n., dorsal view. 
Fig. 31. Aziculopecten newarkensis, Win. ? 


Fig. 32. Hypostome of Phil/ipsia shumardi? 


PLATE IV. 


Fig. 1. See page 75. 

Fig. 2. Sanguinolites natadiformts. 

Fig. 3. Palwonetlo attenuata. 

Fig. 4. Pholadella newberryi, 

Fig. 5. ? 

Fig. 6. Alvalina mechiganensis. 

Fig. 7. Nucula, sp ? 

Fig. 8. Grammysia, imperfect cast. 

Fig. 9. Paleoneilo plicatella, small individual. 


Fig. 10. Modiola waverlyensis. 
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Fig. 12. Paleonetlo eliptica, wpper figure, var. picatella lower, var. allorismt- 
formtgs. 
Fig. 13. Grammysia hannibalensis. 


Fig. 14. Microdon reservatus ? 

Fig. 15. Meculana cast. 
Bigs, 16; 

Fig. 18. Edmondia burlingtonensis, 
Fig. 19. Cf. Pig. 4, Plate 1X. 

Fig. 20. Pteronites obliquus 


PLATE V. 


Rhynchonella sappho (Cf. cooport), Congl. II. 
Spirifer winchell’, dorsal valve. Congl. II. 
Spirefer winchelli, ventral valve. 
Svringothyris cuspidatus, front view. 
Syringothy ris cuspidatus, ventral view of cast. 
Syrengothyris cuspidatus, hinge view of cast. 
Svringothyres cuspidaius, diagramatic median section of ventral valve. 
Platyceras hertzert, Cast. 
Orthis vanuxemi, var. pulchellus. 
Cryptonella cudvra. 

. Sanguinolites marshallensis. 

(Nos. 0367.) 
13. Spiriferina soliderostris. 

. Hemipronites crenistria?, 

Schizodus cuneus. 
Unidentified crinoid trom congl. II. 
Ctenodonta houghtont 
Rhynchonella sp. 


PLATE VI. 


Postdonomya (streblopleria) fragilis, sp. 0. 
Spirtfer martonensts, ventral valve, Moots’ Run, Licking Co, 
do hinge view of same. Partial cast. 
do hinge view of dorsal valve, cast. 
do umbonal region of same. 
do dorsal valve. From concretions of lime 15 feet below hori- 
zon of No, 2. 
hinge view of same. 
ventral valve from same horizon, 
hinge: view of same. 


Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig 
Fig a 
Fig 
Fig 
Fig. 
Fig 
hig 
Fig. 
Fig 
Fig 
Big. 
Big: 1. 
Fig. 2a. 
Fig. 2b. e 
Pig... 2c. 
Big... @ 
Fig.. 3a. e 
Pigs 4. 
Fig. 4a. @ 
XU 
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. 5 and smaller valves of same species. 


Spirifer striatiformis, dorsal valne. From exposure 1! miles south- 
east of Granville. 

do. ventral valve, upper layers at Williams’ quarry west of Granville. 

Hemipronites crenistria, dorsal valve, with Fig. 2, Moot’s Run, 

do. From the freestone. ? 

Allorisma cooper?. Union Station freestone. 

Productus sentreticulatus, dorsal vaive. 

Aviculopecten winchell’, Freestone. 

Conularia newberryt 13a. End view. 

Nautilus ? sp. Moots’ run, 

? 

Productus concentricts, 


Front view of Fig. 13. 


Vill. 


Letopleria orton, sp. n., 40 ft below congl. I. 

Streblopteria media, left valve. Large var. from about 75 ft. below 
congl. I. 

do. 

Crenipecten subcardiformis, yo feet below congl. I. 

do. 

Streblopterta media, right valve. 

Pteronites obliguus. 

Paleonetlo sp. 


Rhynchonella 


Sanguinolites marshallensts, spn. (1377+) 
Spirifer martonensts, (1361.) 
Streblopteria gracilis. 

Crenipecten sp. 

Streblopterta squama. 

Chonetes sp. 

Spiriferina octoplicata, ? 

Luomphalus sp. 

Productus shumaradtanus, 
Athyris, sp. 

Productus gracilis. 

Chonet’s logant, ventral and dorsal valves. 
Rhynchonella subcuneata 
Spirtfer sp. Freestone, Granville. 
Rhynchonella sappho. 
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Fig. 7. 

lig. 

Fig 

Ig. 

Fig. 10 

Fig 13 

Fig. 14. 

Fig. 15. 

Fig. 16. 

Big, 

Fig. 

Bigs. 2. 

Fig. 4. 

Fig. 9. 

Kis. 6. 

Fig. 7. 

Fig. 

ig. 

Fig. 10.. 

Vig. 12. 

Fig. 14. 

Pag. 

Fig. 16. 

Fig. 17. 

Fig. 18. 

Fig. 19. 

Fig. 20. 

Pig. 21. 

Fig. 23. 

ans 

Fig. 24. 

Fig. 25. 
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Fig. 26. Productus, (cf. Plate HI, Fig. 20.) 
Vig. 27. Gontatites sp ? 

Fig. 28. Aveculopecten, sp. 

Fig. 29. Modtola waverlyensts. 

Fig. 31. Letopterta hallt. 

Fig. 32. Letoflerta sp. Moot’s Run. 

Fig. 33. Allorisma sp? (No. 1378.) 


Fig 34. Adhyzes sp. 

Fig. 35. Meculana sp. 30 feet below conel. I. 
Big. 36. ? do 

Fig. 37. Paleonetlo concentrica var. do. 

Fig. 38. Platyeeras sp ? 

Fig. 39. Conocardium pulchellum. 


Fig. 40. Conocardium pulchellum / 
Figs. 41. Conocardium sp ? 


PLATE VIII. 


Vig. 1. Sangumnolites acolus. Shale below cong. II, Newark. 
Vig. 2. Adlorisma winchelld, side view. 

Fig 3. do hinge view. 

Fig. 4. do front view. 

Fig. 5. /dmondia depressa, side view. 

Fig. 6° Adoresma ventrivosa, M. do 

Fig. 7. Prothyris meekt, do 

Fig. 8. Afcroaon ? triangularis, Freestone. 
Fig. 9. Conularia newlerry?, below cong). II. 
Fig. 10. Sangutnolites michiganensts. 

Fig. 11. Sangudnolites acolus, small specimen. 
Fig. 12. Grammysta ventricosa, Freestone. 
Fig. 13. ’ Shale below congl. II. 

Fig. 14. Ordbzculotdea sp. do 

Fig. 15. Pleurodidyum problematicum, Goldf. 
Fig. 16. Ctenodonta sp., nodules, Mzot’s run. 


Fig. 17. Cyelonema do 
Fig. 18. Sperdfer do 


Fig. 19. Chonetes. 

Fig. 20. Bellerophon cvrtolites, var. crtbristriatus, var. n., above Freestone, 
Granville. 

Fig. 21. Bellerophon cyrtolites. Shale helow cong]. IT, Newark. 

Fig. 22. Bellerophon sp ? 


Fig. 23, Loxonema Yandellana, 
Fig. 23. Chonetes ? nodules Moot’s run. 


Fig. 24. Phillipsia ? do 
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PLATE IX. 


Fig. 1. Sprefer marionensts. 

Fig. 2. Unidentified casts from ‘*Dug-way.” 
3. Sanguinolites naradiformis, 

Fig. 4. Unidentified. 

Fig. 5. Sanguinolites untoniformss. 

Fig. 6. Oothonota rectidorsatus. 


Fig. 7. Sanguinolites uniontformis. 
Fig. do do 
Fig. 9. do do 
Fig. 10. do Havius. 


Fig. 11. Leda spatedata. 

Fig. 12. Leda saccata. 

Fig. 13. Palwonetlo elliptica. 

Fig. 14. -Vecula rowensts. 

Fig 15. Pateonctlo elliptica, 

Fig. 16. .Vacula ? 

Fig. 17. Admondia burlingtonensts 

Fig. 18. ornata, 

Fig. 19. Spertfer sp. 

Fig. 20. Schizodus chemungensts. 

Fig. 21. Hemipronites crenistria, 

Fig. 22. Sumgutnolites bansversus. 
3. Pakeonetlo attenuata. 

Fig. 24. Sanguinolites untoniformts 

Fig. 27. Edmondia burlingtonensts. 

Fig. 28. Sanguinolites sents. 

Fig. 29. Bellerophon cvrtolites, form with unusually irregular striae. 

Fig. 30. Bellerophon perclegans. 

Fig. 31. Belkrophon cvrtolttes, cast. 

Fig. 32. Bellerophon galericulatus. 

Fig. 33-34. Orthoceras indianense. 


PLATE X. 


Fig. 1. Schésodus newarkensis. 
Fig. 2. Sanguinolites natadiformis. 
Fig. 3. depressa. 
Fig. 4. Wodtomorpha hvalea ? 
5. Adorisma nobilis. 
Fig. 6. Proauctus semireticulatus. 
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Fig. 7. Crenipecten winchellt. 
Fig. 8. Avdculopecten granvillensis. 
Fig. 9. Rhynchonella contracta. 
PLATE XII. 
Fig. 1. Philipsta precursor, and pigidium. 
Fig. 2. Unidentified. Moot’s run. 
Fig. 3. Admondia ? Perhaps Grammysia sp. 
Fig. 4. Sphenotus contractus. 
Fig. 5. Unidentified. Moot’s run. 
Fig. 6. Productus shumardianus, H. 
Fig. 7. Lyrtopecten cancellatus. 


Figs. 8, 9, 42. Pterinopecten cariniferus. 

Fig. 10.. Cranza hamiltone ? 

Fig. 12. Ahynchonella sp. Moot’s run. 

Fig. 13-15. Lutohium shumaraanum. 

Fig. 16-17. Aveculopecten coopers. 

Fig. 18. Unidentified. Moot’s run. 

Fig. 19. Crendpecten (ferstid ?) Cuahoga shales. 
Fig. 20. Spirifer striatiformis. Dorsal valve. 


Fig. 21. Cvrentfecten. Upper division of Waverly. 


Fig. 22. Crenipecten granvillensts. Dorsal valve. 
Fig. 23. Gonztodon ohioensis. Exterior. 


Fig. 24. Gonzodon ohivoensis. Cast of both valves. 


Fig. 25. Gonzodon vhiwensis. Lateral view of same. 
25 


Fig. 26. Zuvomphalis latus. 

Fig. 27. Allorisma convexa. 

Fig. 28. <Athyris sp ? 

Fig. 29, Unidentifled. Moot’s run. 
Fig. 30. Orthoceras sp ? 

Figs. 31, 32. Fish scales. Moot’s run. 
Fig. 33. Unidentified. Moot’s run. 
Fig. 34. Unidentified. Moot’s run, 
Fig. 35. Sanguinolites, resembling marshallensis. 
Fig. 36. Bellerophon sp. Moot’s run. 
Fig. 37. Naticopsis sp. Moot’s run. 
Fig. 38. Platyceras sp. Moot’s run, 
Fig. 39. Cyclonema strigillata. 

Fig. 40. Stectopora striata. 

Fig. 41. Unidentified. 

Fig. 42. (See Fig. 8.) 

Fig, 43. Productus shumardianus. 


Moot's run. 
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ERRATA. 


Page 12. Title. Instead of Parr IV, read Parts III and IV. 

Page 24. 17 lines from bottom. Instead of C. rumipus, read C. 
SUBCARDIFORMIS. 

Page 27. 2 lines from bottom. Instead of RESPONSILITY, read 
RESPONSIBILITY. 

Page 31. Under Prod. semireticulatus. Instead of VII, Fig. 11, 
read VI, Fig. 11. 

Page 42. t5th line. Instead of sITuaTION, read SINUATION. 

Page 42, et seq. Instead of s. CENTRONATA, read S. CENTRONOTA. 

Page 65. Instead of SCHIZODUS MEDINENSIS, read SCH. MEDINA™ 
ENSIS. 

Page 72. Instead of ALLORISMA COOPERII, read A. COOPERI. 

Page 80. Instead of PAL#ONEILO ELLIPTICUS, read P. ELLIPTICA. 

Page 80. Instead of CARDINIA, read CARDINIA. 

Page 84. Instead of GoNnorpon read GONIODON. 

Page 87. Instead of ENomPHALUs, read EUOMPHALUS. 
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CROSS-FERTILIZATION OF LOBELIA SYPHILITICA. 


BY C. L. PAYNE. 


The methods of bringing about cross-fertilization are very numer- 
ous. But it has been observed that the methods of fertilization con- 
form to a few leading principles and types. And according to these 
principles the methods of cross-fertilization may be divided into class- 
es. ‘The various modifications in the orders, genera, and species un- 
der these leading classes are only different applications of these princi- 
ples and different methods of conforming to them. Thus we have the 
principle, that open flowers can be fertilized by the wind, and accord- 
ing to this principle we have a large number of plants, whose flowers 
are completely exposed to the wind. But in other respects the flow- 
ers may vary to suit the habits and circumstances of the several plants. 
Again, there is a principle, that melliferous plants attract insects and 
can make them the agents of cross-fertilization by adapting their con- 
trivances for fertilization to them. These two principles are sometimes 
combined, and such plants have two chances for bringing about cross- 
fertilization. Here, also, there are many modifications. There are 
many other principles with contrivances adapted to them. A classifi- 
cation based upon these principles, it seems, would be as convenient 
as the general classification of plants. But of couse it is hard to find 
a suitable principle of division. Hildebrand has made a very excel- 
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lent classification for phanerogamic flowers, according to the complete- 
ness with which they exclude self-fertilization. According to his class- 
ification the plant we have under consideration would come under 
class B. Male and female organs in one and the same flower (mono- 
clinism), division 1. The organs of the two sexes not developed si- 
multaneously (dichogamy), and subdivision (a.) The male before the 
female. And the division might have been carried farther, as there 
are several minor principles applied in different ways to the plants un- 
der the last division. 

One of the most wonderful of the many contrivances for cross- 
fertilization is found in the lobelia family. The calyx is adherent to 
the two-celled ovary. The corolla is two-lipped ; the lower lip is three- 
lobed; the upper lip is split and the division continued to the base of 
the corolla. Through this slit the united filaments and anthers bend 
out then in again over the lower lip. The anthers unite and form a 
conical-shaped figure. The upper portion projects beyond the lower 
(as in the case of a bird’s beak) and forms the apex of the cone. A 
spur extends downward from this upper portion, forming a hollowed 
space. A clump of stiff hairs extends from the lower lip, and presses 
closely up to the tip of the apex, closing the hollowed space, except a 
small opening between the hairs and the spur in the back end. Now 
the pistil is sheathed by the stamens. It has a broad two-lobed stig- 
ma. Each lobe is protected by a sheath thickly covered with a ring 
of stiff hairs. At first the pistil is considerably below the lower ex- 
tremity of the anthers. ‘The pistil keeps growing up through the tube 
of the filaments, until it enters the ehamber of the anthers at the 
proper time for fertilization. The inner walls of the pollen cells have 
by this time been absorbed, and the pollen has been let loose in the 
chamber. The pistil steadily presses the pollen toward the vertex. 
Escape backward 1s prevented by the broad stigma-lobes with their 
ring of hairs, thus some of the pollen is pressed into the little space 
at the vertex. When a bee alights on the lower lip and crawls down 
the tube, the slit in the back of which allows it to be expanded, the 
vack of the bee bends down the stiff hairs. The pollen is hurled out 
upon it because of the tension. The pollen is carried to another flow- 
er and deposited on the stigma in the manner immediately to be ex- 
plained. The pistil pushes on, driving out the pollen, and grows 
through the aperture in the vertex, protruding over the lower lip. 
Heretofore fertilization has been prevented by the sheaths. These are 
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now opened, and the stigma laid bare to catch the pollen from the bee’s 
back, where it has been deposited by another flower, as previously de- 
scribed. 

The general arrangement for cross-fertilization in the florets of the 
Composite is the same as that just described for the Lobeliaceze. But 
the vast number, the wide distribution, and the varied habits of the 
genera and species under the Compositz cause many special variations. 
These variations are shown especially by the arrangements of the hairs 
and the stigmatic papillae. In some genera, just as in the Lobelia, 
these hairs sweep the pollen before them, forming a simple ring around 
the style at the base of the stigmas or aggregated in a tuft at the ex- 
tremity of the stigmas. In other genera they spread over more or 
less of the surface of the style and the pollen is entangled among them. 
The mechanism for pushing out the pollen is farther perfected in some 
Composite by the contraction of the filaments of the stamens on being 
touched by the proboscis of the insect. 
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LIST OF DIATOMS FROM GRANVILLE, OHIO. 


BY J. L. DEMING. 


Diatoms are microscopic unicellular alge. Though they were for- 
merly regarded as belonging to the lower orders of the animal king- 
dom, microscopists are now agreed in placing them among the Plante. 
They are generally of a brown color, though frequently becoming 
greenish when dry. ‘The endochrome, as the colored contents of the 
valves are called, is always symmetrically arranged. Each cell is com- 
posed of two similar and apparently parallel portions, the valves. 

These valves, although nearly equal in length, are not of the 
same width; in fact they differ greatly. In consequence of the fine 
striations and other markings of the silicious valves, they constitute 
valuable tests of the value of microscopic objectives. 

Diatoms may be often seen to move a little in the water or slime 
in which they exist. This is especially so in the case of the more 
elongated forms and for this reason they were regarded as having an 
animal nature; but it is now no longer believed to be so any more 
than in the case of the moving vegetable zoospores. ‘There are many 
theories concerning the movements of Diatoms, but the most plausi- 
ble one to me is, that .heir motion is due to the process of imbibing 
and emitting fluids in process of their vegetable life. 

Diatoms may exist as individuals, singly or in loose families; 
they are free or attached to other objects by little stipes, and are fre- 
quently imbedded in a mucous secretion. The free forms are loco- 
motive and may be seen in constant motion under the microscope. 

In the process of reproduction they bear a close resemblance to 
to the Desmids. They increase by division (whence the name from 
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Diatomos, a through-cutting ), which takes place, not transversely, but 
longitudinally; and the lines which mark its progress are almost al- 
ways visible in them. In this process of division new valves are 
formed along the line of division, the old ones remaining on the outer 
sides, and each new diatom cell having an old valve and a new one. 
But sexual reproduction takes place by conjugation and by the forma- 
tion of auxospores, which restores periodically the normal size of the 
species. 

Diatoms are quite abundant in the vicinity of Granville, Ohio, 
some of them being rare specimens. The following list I have iden- 
tified for the most part, by recourse to the photographic plates from 
Aldolf Schmidt’s ‘‘ Atlas der Diatomaecen-Kunde.” 


Cymbelle gastroides, K. 

Navicula polystricta, Gru. 

Navicula polystricta, (vat.) circumstricta, Grunow. 
Navicula senteloides, Sm. Domb. 

Navicula Cynthia, A. S. Java. 

Navicula cuspidata.+ 

Navicula boreahs.} 

Navicula cryptocephala.} 

Navicula entomon.} 

Navicula biceps. 

Navicula latissima, Greg. 

Navicula consimilis, A. S. 

Navicula lanceolata, K. 

Navicula brevis, Greg. 

Navicula latissima, (type), A. S. 

Navicula longa, Greg. 

Nitzschia coaretala.} 

Pleurosigma Spenceri, >. 
Gomphonema acuminatum, E. 
Fragilaria lanceolata. }. 

Diatoma meridian-circulare.} 
Friceratium solenoceros, 
Friceratium Jensentanum, Grunow. 
friceratium venosum, Brighton. 


7. Not typical, but probably a variety. 
f. Identified by plates in Indiana Geol. Rep. Vol. II 
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Nore.—Circumstances making it convenient to issue both parts 
at once, what follows may be regarded as Part II of Vol. III. 
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NOTES ON PALEOZOIC FOSSILS. 
BY AUG. F. FOERSTE. 
CAMBRIAN. 


MICRODISCUS PUNCTATUS. Salter. 
(Plate XIII, Fig. 5.) 


This species was described by Salter, (Quart. Journ. Geol. Soc., 
1864, ) from the Lingula-flags of Wales, at Porth-y-Rhaw. ‘The head 
is semi-circular and the margins at the postero-lateral angles are slight- 
ly bent out again, forming almost a right angle with the posterior mar- 
gin. The margin around the lateral and anterior portion of the head 
has an elevated border at the edge, which is cut transversely by nu- 
merous short grooves, giving it the appearance of a row of minute, 
closely set tubercles. The lateral lobes do not approach very closely to 
one another in front of the glabella, leaving quite a distinct vacant space, 
The glabella terminates posteriorly in a long spine. One of the ac- 
companying figures, enlarged, represents the spines as equalling the 
length of the head; another, drawn natural size, could under no cir- 
cumstances be considered longer than two-thirds of the head, and in 
fact is drawn only half as long. This would suggest that the spine of 
the enlarged figure is overdrawn, or that it was of an exceptional 
length. The middle lobe of the pygidium is said in the description to 
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have seven segments. But the drawing of an enlarged specimen rep- 
resents seven segments very plainly, and suggests an eighth, and even 
a terminal indistinct tenth one by means of the shading. 

In North America, in the St. John’s Group at Ratcliff’s Millstream, 
New Brunswick, is found avery similar form. There seems to Le 
more variation in the form of the glabella, this often becoming more 
or less distinctly lobate on either side. The lateral lobes always ap- 
proach to within a short distance of each other anteriorly, being sepa- 
rated by a deep groove rather than by a vacant space. ‘The terminal 
spines of the glabella is also extremely variable, being quite short and 
rather blunt, or equalling two-thirds the length of the glabella, when 
it is very slender posteriorly. ‘The edge of the margin often presents 
the milled appearance noted in the European form, this varying to a 
series of closely set tubercules. The middle lobe of the pygidium 
usually presents nine well marked segments and under favorable cir 
cumstances some of the finest specimens will show a tenth quite dis- 
tinctly, and even faint indications of two more. Both head and py- 
gidium are covered with minute granules. 

Mr. Walcott, in his excellent monographs of our Cambrian fauna, 
referred the American specimens to the Welsh species, with a certain 
reservation on account of variations observed, and suggested the ap- 
plication of the name proposed by Mr. Hartt, AZ pulchellus, in case 
they were found to be distinct. Our own investigations lessen, rather 
than increase the differences then observed.. 


CINCINNATI GROUP. 
LicHas HALLI, sp. 2. 


( Plate XIII, Fig. 4) 


In 1842. Conrad described Lichas Trentenensis from the Lower 
Silurian rocks of New York. In the first volume of the palentologi- 
cal reports of that state, Hall re-described it and at the same time il- 
lustrated it in the accompanying plates. Among the illustrations on 
plate 64, figure re, is a specimen from the vicinity of Cincinnati, and 
manifestly distinct from the typical forms of Z. Zrentonensis. 

For the sake of comparison we have outlined (Plate XIII, fig. 8, ) 
the glabella and accompanying parts of Lichas Trentonensis as it occurs 
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at ‘Trenton Falls, New York. The sides of the middle lobe of the 
glabella are but very slightly divergent posteriorly, reaching the occip- 
ital ring without any change of direction, therefore not forming a pestle 
shaped widening at the posterior end of this lobe. The lateral 
lobes also reach the occipital furrow, their sides preserving the same 
degree of curvature behind the palpebral lobes until they reach the 
occipital furrow. The facial sutures extend from the palpebral lobe 
with a short curve laterally and posteriorly to the posterior margin of 
the head. The fixed cheeks occupy ad of that portion of the head 
which lies between the facial sutures, the palpebral lobes, and the lat- 
eral lobes of the glabella. | Beginning near the posterior termination 
of the facial suture, a furrow, narrow but distinct, runs with a mod- 
erate curvature along the movable cheek forwards, within a moderate 
distance from the eye. 

The Ohio specimens we propose to name Lichas Halli after the 
illustrious state geologist of New York. ‘The sides of the middle lobe 
of the glabella at a short distance from the occipital furrow make a 
rapid double curve laterally, then incurve slightly until they reach the 
occipital furrow, giving by this means to the posterior end of the mid- 
dle lobe of the glabella a shape somewhat like that of an apothecary’s 
pestle, and which is characteristic of quite a distinct section of the 
genus Lichas. The sides of the lateral lobes of the glabella converge 
posteriorly and meet near the lateral edges of the pestle-like forma- 
tion just described, but do not extend to the occipital furrow. Be- 
tween the postero-lateral terminations of the lateral lobes, the lateral 
portions of the pestle-like termination of the middle lobes, the occi- 
pital furrow, and the fixed cheeks lie very marked lobes, which from 
their proximity to the occipital furrow may be called occipital lobes. 
In consequence of these lobes the inner posterior edge of the fixed 
cheeks is considerably incurved. The glabella as a whole is rather 
flattened above but anteriorly it curves rather rapidly down to the an- 
terior margin of the head. The palpebral lobes are rather large. 
There seems to be no distinct furrow on the movable cheeks running 
from the anterior to the posterior sides of the same. The interpreta- 
tion of the structure of the cheeks is not so clear from the specimens 
at hand but seem to follow some of the more familiar types. The pos- 
terior margin of the fixed cheeks namely curve forward, joins the pos- 
terior margin of the movable cheeks, the latter curving backward and 
forming with the anterior edge of the movable cheeks a broad pleura- 
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like wing to the head. ‘The occipital furrow continues along the pos- 
terior margin of the fixed cheek as a deep furrow, but vanishes soon 
after the movable cheek. The pleure are about three-fourths as wide 
as the axial lobe. ‘The entire surface is covered with low granules, 
none of which reach any great prominence. ‘The specimen figured 
was collected from the upper portion of the Cincinnati Group in Cler- 
mont county, Ohio, by Mr. Clinton Cowen, who kindly presented it to 
me. 

Lichas breviceps as identified from the Clinton Group of Ohio, 
shows similar structure of the glabella, but the occipital lobes are 
small and produce no marked effect upon the outline of the fixed 
cheeks. ‘The palpebral lobes are also narrower. In the Waldron 
type we have failed to discern the occipital lobes and if present at all 
they must be very small. The palpebral lobes are however very prom- 
inent as in the Lower Silurian form. The movable cheek is very dif- 
ferent as may be seen in an outline drawing introduced into the plate 
for the purpose of comparison. 


UPPER SILURIAN—AMERICA. 


STROMBODES PYGMUS, Rominger. 
(Plate XIII, Fig. 18.) 


In the Dayton limestone of Ohio, Mr. Van Cleve found a fossil 
which he labeled as Sarcinula organum, Lamarck. ‘This is a form re- 
sembling Rominger’s species above cited in apparently every particu- 
lar except in the character of the elevations into which the pits of the 
calyces are sunk. These are somewhat more prominent than the fig- 
ure accompanying the original description would lead one to suspect ; 
but the difference is not so great that our specimens might not readily 
be a slight variation from the type. The interior of the pits is 2 mm. 
in diameter. ‘The elevations are referred to series in one direction 
more readily than in any other, but still there is considerable variation 
in the distance between any two elevations. Six millimeters is the av- 
erage distance, but this varies rapidly in different parts of the same 
specimen from 4 to 10mm. The elevation of even the most promi- 
nent malliform cones does not exceed 2 mm. It is noticed that the 
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rugze which striate the surface are more or less radial at the mouth of 
the pits but as they descend the elevation they rapidly take a common 
direction and become quite parallel and more or less wavy between 
the elevations. The direction of the striz then is transverse to the 
direction in which the elevations are said to be more readily referable 
to series. ‘This arrangement is very common in the genus Suthia of 
Edwards and Haine, a subgenus of PAillipsastrea, D’Orbigny. 

The specimen referred to this species by Mr. William J. Davis, 
(Kentucky Fossil Corals, Pl. 123, Fig. 1,) has not the slightest resem- 
blance either to the type or to the Oaio specimen here under consid- 
eration; it belongs rather to that smaller variety of S pentagonus which 
is usually regirdet as typical of the species. S. éncertus, Davis of the 
same plate is a good medium sized specimen of the same species. 
S. pentagonus, Fig. 3, of Pl. 12%, is a similar form with a slightly less 
distinct margin around the pits in the centre of the calyces. S. sévt- 
atus, Fig 1, of Pl. 122. represents one of the larger varieties. A form 
slightly less in size, with more defined margins about the pits, is fig- 
ured by Rominger, Fossil Corals, Pl. 48, Fig. 1. His figure 2 of the 
same plate represents one of the smaller forms. ‘The species is ex- 
tremely variable both in the size of the calyces, and in the fineness of 
their radial striations. Variation is however the normal condition of 
species of wide geographical distribution. 


SPH.EREXOCHUS MIRUS, Beyvich. 
(Plate XIU, Fig. 6.) 


Since Hall, in the Geol. Rep. of Wisconsin. 1862, separated Sph. 
Romingeri from Sph. mirus, on account of distinctions presented by 
the pygidia at that time associated with undoubted glabellz of a spe- 
cies of Spherexochus, it has been the fashion of American paleontolo- 
gists to refer all American specimens to Hall’s species. To show that 
this is probably incorrect, a description of the glabella of a specimen 
obtained in the Guelph at Cedarville, Ohio, is appended, which will 
be seen to agree even in the minutest details with the European forms 
referred to Beyrich’s species. 

Glabella almost hemispherical, slightly broader than long; two 
small lobes cut off a part of each side of the glabella at the occipital 
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furrow, their diameter is about two-thirds of the distance which sepa- 
rates them, or but slight!y less. The groove defining these lobes, the 
occipital furrow, the groove separating the fixed cheeks and then de- 
fining the anterior margin of the glabella are all very distinct. The 
facial sutures begin to define the fixed cheeks at a point near the 
upper margin of the lateral lobes of the glabella, then they p.ss within 
a moderate distance of the lateral | bes to a place slightly behind the 
middle of these lobes, after which they turn quite abruptly outward 
and then curve backward to the posterior margin of the head. At a 
point rather beyond the middle of the occipital border of the fixed 
cheeks, near the edge, there is a low tubercle. On each side of the 
glabella are two faint grooves which are readily overiooked, especially 
in casts. When examined however with a magnifier, and with the 
light thrown in the proper direction, they are really quite distinct. 
The first pair lie about two-thirds the diameter of ihe lateral lobes 
above their anterior margin; the second pair he about the same dis- 
tance beyond the second. Being short they are not readily seen in a 
view from above. ‘The head parts of the Ohio specimens are therefore 
seen to agree perfectly with those of the European SpA. mirus. ‘The 
pygidium associated with the Wisconsin species belongs to Ceraurus 
Magarensis, as Hall himself afterwards noted. We fail therefore to 
discover what the distinguishing features of Sph. Romingert are, but 
Ohio specimens at least belong to Sp. mirus. 


UPPER SILURIAN.—AUSTRALIA. 


ENCRINURUS BROWNINGI, sp. 77. 
(Plate XIII, Fiz. 7.) 


The glabella is very much rounded and inflated for about two- 
thirds its length anteriorly, the posterior third is much narrower, about 
half the greatest width of the anterior parts, slightly widening behind, 
thus giving a marked concave outline to the sides of the glabella. The 
occipital furrow is itself not very deep, but the border behind it is ele- 
vated to such a degree as to give it some importance. Along the pos- 
terior half of the glabella the tubercles are arranged in quite distinct 
transverse rows. In the specimen figured, the first three rows have 
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four tubercles in each, the first from the occipital groove being quite 
small, increasing in size rapidly in the other two. The fourth row con- 
tains six tubercles of large size. After this the tubercles remain large 
but have no longer a regular arrangement transversely. The large 
size of the tubercles is very marked and characteristic. The eyes are 
about in line with the space between the second and third row tuber- 
cles. The groove separating the fixed cheeks is very deep. The 
fixed cheeks begin a slight distance behind the widest part of the gla- 
bella. The distance between the eyes is equal to the length of the 
glabella and occipital ring. Posterior to the eyes, the facial sutures 
make a sharp angle with the continuation of the occipital furrow. 
Immediately behind the eyes there are two rows of small tubercles 
which soon merge into one. Between the eyes and the glabella are 
the largest tubercles on the fixed cheeks, but even there are much 
smaller than those of the glabella. The continuation of the occipital 
furrow over the fixed cheeks is deep and narrow at first, rapidly widen- 
ing and becoming shallower towards the postero-lateral margins of the 
head. The posterior border of the head is distinctly raised, defining 
the occipital furrow very well. If very carefully examined it shows 
low tubercles along its summit, but these might be readily overlooked. 

Mr. S. G. DeKoninck, in Foss. Pal. Nouv. Salles du Sud., cites 
the occurrence of £&. punctatus, Brunnich at Yass, 8 mi. southeast of 
Bowning, and also at Duntroon. But our specimen is evidently not 
of that species. The fact that the postero-lateral ends of the head in 
that species are sharp, acutely pointed would be sufficient to distin- 
guish that species from ours. The shape of the glabella is also very 
different, as is well shown by a typical European specimen which has 
been introduced into our plate for the sike of comparison. Since the 
specimen from Duntroon however is said to be quite perfect we may 
also safely add that our specimen belongs to a different species from 
that of Duntroon as identified by DeKonnick. 

Mr. R. Etheridge, Jr., has cited the same species, 2. punctatus, 
from Bombala, but the material was not entirely satisfactory. 

Mr. S. G. DeKoninck described Joc. cit., a new species £4. Bar- 
randei from Yarralumla. He says however that the furrow separating 
the fixed cheeks from the glabella is feebly indicated, whereas in our 
specimens it is very marked. It resembles our specimen in the entire 
loss of the pointed ends of the movable cheeks which are so promi- 
nent in Z. punctatus. Judging by the figure the tubercles are consid- 
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erably smaller on the glabella, and far more numerous ; there is a 
greater distance between the eves and the continuation of the occipi- 
tal furrow, and this is occupicd by a greater number of rows of tuber- 
cles, three. This is evidently the most closely related species, but if 
his drawing is at all correct then our species is quite distinct. 


ENCRINURUS MITCHELLI, Sp. 
( Plate XIII, Figs. 2, 3, 20.) 


Glabella anterior to the facial suture not known in the larger 
specimen ; the facial suture gives the anterior outline of the remainder 
of the glabella an evenly rounded appearance. The sides of the 
glabella are moderately concave, widening anteriorly, having the 
greatest breadth at two-sevenths its length from the occipital furrow. 
On either side along the dorsal furrow are a row of large and very 
censpicuous tubercles or lobes which form a marked contrast with the 
rather small tubercles on the remainder of its surface. In the speci- 
mens before us there are five of these ; the first is compressed antero- 
posteriorly, the next three are well develeped, and the fifth is con- 
siderably smaller than these. The remainder of the glabella is rather 
thickly set with small tubercles. The fixed cheeks also have more 
conspicuous tubercles along the dorsal furrow, of about half the size 
of the corresponding tubercles on the glabella, and alternating with 
them, the eyes are about equally distant from the dorsal furrow and 
the continuation of the occipital furrow. Posterior to the eyes the 
facial sutures form a very sharp angle with the occipital furrow cut- 
ting the lateral margins of the head just at furrow; at first two rows 
of small tubercles separate them, quickly merging into one. The 
tubercles increase in size toward the dorsal furrow. A moveable 
cheek belonging to the more broken specimen shows that the deep 
dorsal furrow after sharply defining the anterior part of the fixed 
cheeks, makes an equally prominent depression as it enters the move- 
able cheek, quickly decreasing in depth and broadening as it turns 
backward along the margin of the head. The part anterior to this 
groove according to the general morphology of the genus Encrinurus 
once must have formed the anterior part of the glabella. Like the ad- 
jacent parts of the glabella, it is covered with small tubercles. The 
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cheeks posterior to the grooves have but few tubercles and these are 
also small. The occipital furrow is well marked, and the occipital 
occipital margin is raised and distinct. The thorax is composed of 
twelve segments. The middle lobe is about three-fifths as wide as the 
lateral lobes. If characterized by well marked tubercles the speci- 
mens before us do not show them. ‘The pygidium is triangular, 
broader than long, in the ratio of seven to five. The central lobe an- 
teriorly is equal to about half the breadth of the lateral lobes. The 
lateral lobes with nine distinct anchylosed segments, with a_ possible 
tenth. ‘These apparently without tubercles. The middle lobes with 
about twenty-eight transverse ridges. In casts these are broken or 
even indistinct along the middle of the lobes. Beginning with the 
fourth ridge every fourth succeeding ridge bears a tubercle at the 
middle. While studying the Aucrinuride the question has often raised 
itself whether tubercles prominent in the cast might not be entirely 
absent on the surface of the pygidium itself but unfortunately we have 
never had the proper material to determine this question. 

Two species closely related to £. Afitchelli have already been 
described from Australia by Mr. L. G. DeKoninck. The first is 
Cromus Bohemicus, Barrande. A comparison with the Bohemian 
species however shows marked differences. ‘The large tubercles at the 
dorsal suture are in the Bohemian species represented as lobes with 
the smaller tubercles of the remainder of the glabella also present 
on them. ‘The eyes are farther removed from the occipital furrow. 
There are twelve well marked ridges on the lateral lobes of the pygid- 
ium, the summit of which is represented as being flat while in ours 
they are distinctly rounded. ‘The sides of the pygidium are also rep- 
resented as being denticulated; in our specimens traces of a similar 
structure are visible but they are not sufficiently distinct for delinea- 
tion. The description of the specimens from Yarralumla makes it 
probable that these are also distinct although closely related. 

The pygidium of the second species described, Cromus Murchisont, 
L. G. De Koninck is said in the text not to have been found. The 
pygidium figured in the plate and mentioned in the explanation of the 
same, undoubtedly was associated by him with his Lycrinurus Bar- 
randei of the same plate, and agrees well with his description of that 
species. Cromus Murchisoni is readily distinguished from our species 
by the absence of the large tubercles along the dorsal furrow, the ar- 
rangement of the posterior tubercles in transverse rows (a fact not 
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observed in ours; indeed it suggests in this our first species, but the 
anterior of the glabella is not round; the drawing evidently leaves 
much to be desired), and the greater distance of the eye from both 
dorsal and occipital furrows. 


PHACOPS SERRATUS, Sp. 2. 
(Plite XIII, Fig. 1.) 


Head with semi-circular outline, almost twice as broad as long. 
Anterior lobes of the glabella equalling eight-elevenths of the length of 
the head; its anterior margin, instead of being regularly rounded as is 
usual in most species of Phacops, is rounded most at the middle of its 
outline and at its junction with the dorsal furrow, giving the interme- 
diate outline on each side a somewhat compressed appearance. The 
curvature of the sides of the glabella is small, they converge posteriorly 
and form an angle of about seventy five degrees with each other. 
With the exception of a faint median elevation the surface is quite flat, 
above bending rather abruptly into the dorsal furrows and atthe anter- 
for margin even becoming incurved. The specimen is slightly 
exfoliated so that it is impossible to say if there were any grooves on its 
surface, but if so they must have been rather inconspicuous. It is 
covered however with low small tubercles. This lobe of the glabella 
is defined posteriorly by a furrow which is quite narked at the sides, 
but toward the middle it becomes very shallow forming a sort of axis, 
and curving more or less forwards. This furrow cuts off from the 
remainder of the glabella two small posterior lobes, at either side con- 
siderably depressed below the general level of the glabella and 
terminated with a small knob, posteriorly it 1s defined by the well 
marked occipital furrow. ‘The occipital ring is very broadly subtrian- 
gular and is terminated with a distinct, short, pointed projection, 
which repeats itself on all the segments of the axial lobes of the thorax, 
gradually becoming indistinct, and vanishing soon after reaching the 
first ring of the axial lobe ot the pygidium. The eye has a reniform 
outline and extends from a short distance behind the point of greatest 
width of the glabella to within a short distance of the continuation of 
the occipital furrow. The palpebral lobe is strongly defined by a very 
distinct furrow which also outlines the posterior parts of the eye. 
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There are sixteen vertical rows of lenses in the eyes and the largest 
row seems to have contained nine lenses, but this can not be determin- 
ed since the eye seems to be a little injured below. That part of the 
fixed cheek which lies between the eyes and the dorsal furrow seems 
strongly arched, behind the eye this cheek is very narrow and then it 
widens but moderately before meeting the occipital furrow, which 
curves forward along the side of the head and here, meeting the fur- 
row defining the posterior part of the eye, bends forward giving great 
relief to the eye, and running in a much less distinct form along the 
base of the incurved front of the glabella. The occipital furrow is 
everywhere very distinct. ‘The postero-lateral outlines of the head are 
rounded. The thorax consists of eleven segments, ‘lhe middle lobe 
is almost as broad as the lateral lobes, on account of the quite sudden 
lateral deflection of the pleurz at about half their length. The sides 
ofthe segments of the middle lobe are more or luss curved forward, 
and are slightly thickened. ‘The length of the pygidium is equal to 
about two-thirds its width. The middle lobe of the pygidium at its 
anterior portion is about two-sevenths as broad as the pygidium; it 
tapers quite rapidly posteriorly. It is marked by seven transverse 
rings of which the sixth is very low and the seventh is very indistinct. 
The pointed tips already mentioned are readily noticeable only on the 
first ring, on the second they are represented by a low granule, on the 
third this becomes indistinct, on the fourth they disappear. ‘The lat- 
eral lobes are marked by six ridges of which the sixth is indistinct. 
The first ridge is quite broad and is marked by a well detined although 
shallow furrow. On the second ridge this furrow becomes narrower» 
on the third it is no longer noticed. ‘The furrows defining the middle 
lobe are distinct and give it a high relief. 

In Prodr. Pal. Victoria, Dec. III. 1876, Prof. McCoy described 
from the Upper Silurian beds at Yering 7%. fecundus, Barrande. 
Since this is the species most closely related to ours we compared our 
specimens with the Bohemian species with the following results. In 
the Bohemian species the compression on each side along the anterior 
of the glabella is not noticed. this part of the glabella being evenly 
rounded. ‘The anterior lobe of the glabella is characterized by distinct 
narrow lunate furrows, of the arrangement typical with this genus. 
The middle lobe of the pyyidium is less tapering posteriorly, and con- 
tains eight well characterized transverse rings in addition to a small 
terminal piece. The ridges or anchylosed segments of the lateral lobes 
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are all distinctly grooved along their summit. The feature upon 
which we place the most stress however is the line of pointed elevations 
along the median line of the animal, beginning with a very conspicuous 
termination of the occipital ring and ending with a few low granules 
on the pygidium. These give the axial lobe when viewed from the 
side quite a serrated appearance. If these be not of specific value, 
the species fails and becomes mere variety. 


CyATHOPHYLLUM AUSTRALE, SP. 2. 
( Plate XIII, Figs. 12, 13, 14.) 


Externally the polyp is marked by quite distinct coste. The 
polyp is conical, slightly curved, the side towards the apertural gap 
being the more convex one. Fine striz or lines of growth, with 
wrinkks of no prominence, pass around the polyp.  Lamellz in 
the calyx, 40, low and rounded, nearly rounded above, half of them 
disappearing soon after reaching the bottom of the calyx. Between 
the lammellz in the groove is a series of minute points, about 11 of 
which occurs in a length of two mm. Length of polyp, 16 mm, 
breadth, to mm, depth of calyx at least 5 mm, it may have been a 
little greater. Found in the hardened grey-brown shales east of 
Bowning Hill, Bowning Parish, New South Wales, Australia. 
Presented by Mr John Mitchell. 

In Pal. Foss. of Cornw. Dev.and W. Som. Mr. John Philips 
figures under the name of Zurdinolopsis bina, Lonsdale a species present- 
ing many of the characteristics of the Australian species. A row of 
small pits is found in the bottom of the grooves, but they are less 
numerous. The line of elevation between the pits is also noted in the 
Australian form, but the denticulations of the lammellz noted in the 
English spec’es are absent or at least not noticeable in our specimens. 
A form similar to the last is described by Mr. Rudolph Ludwig in 
Coroll. aus Pal. Form. under the name Zaphrentis caudata. The num- 
ber of pits in the groove between the lamellz is larger than in the 
English species ; the denticulations of the lamellz are smaller in num- 
ber than the pits between them agreeing in this with the English 
species. ‘The calyx is deep, at the centre it seems from the casts to 
be still further depressed, and on the side there seems to have been a 
distinct septal fovea. These species all agree in having a deep calyx, 
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the lamella along the calyx are low, not reaching into the calyx, and 
instead of small transverse leaflets between the disseppiments as in 
Cyathophyllum, there are only minute pits. They however belong to 
that class of fossils typified by Cyathophyllum and form aconnecting link 
with Zaphrentis. The pits may be said to represent the spaces between 
the disseppiments in Cyathophyllum, and the denticulations in the last 
two species, the coarser denticulations of the sub-genus Heliophyllum. 
We think it convenient to establish another subgenus for these 
aberrant forms and as such suggest Paleocjathus. 


CYATHOPHYLLUM PATULA, Sp. 2. 
( Plate XIII, Figs. 9, 10, 11.) 


Polyp very much much broader than long. One at hand is 10 
mm. high, 35 mm. broad in one direction, and 29 mm. broad ina 
direction at right angles with the last. Another specimen was 8 mm. 
high, 42 mm. broad in one direction, and about 34 mm. at right 
angles with this. A third:specimen was about 9 mm. high and 22 
mm. broad. So that the variation is evidently a matter of breadth 
more than that of length. ‘The shape of the polyps would indicate as 
much. For a distance of about 8 mm. from the centre the base of 
the polyp shows its greater convexity, or rather, increase in hight, 
and this is also the thickest part of the polyp itself. Beyond this 
radius it rapidly grows thinner, its thickness usually being 2 mm. or 
less, so that in a large sized polyp there may be a thickened centre of 
about 16 mm. diameter and a very fragile border of 12 mm. or more 
entirely around the margin. ‘This dorder is always flattened on the 
side of the central gap. The entire cora! is always curved very 
decidedly upwards on the side of the apertural gap. Sometimes this 
curvature is even and rounded, often it is more or less irregular and 
broken by striz of growth. ‘This difference in growth between the 
side at the central gap and that at the apertural gap places the centre 
of the coral always considerably closer to the apertural gap. In the 
first specimen above noted the centre of the coral is 11 mm. from 
the apertural gap and 16 mm. from the central gap. It may be 
noted that in all corals of this group I have examined the side of 
greatest curvature was always on that of the apertural gap, and that if 
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anywhere a concave curvature took place it appeared strongest near- 
est the base of the coral on the side of the central gap. Exteriorly 
the coral is marked by the radiating costa, by lines of growth, which 
usually are not very prominent nor closely set, and by much finer con- 
centric striz, best seen by aid of the magnifier. Interiorly the polyp 
is seen to be composed of a large number of lamellz, among which 
there is very little increase by intercalation, this usually taking place 
through successive implantations at the various gaps. As might be 
judged from the thinness of the coral, the lamellz are not very much 
raised above the epithecal covering. Excepting near the center they 
are little more than low ridges. At the center they seem to be slighlly 
twisted together and to be slightly depressed, forming a narrow shallow 
cup; our specimens do not show this part well. ‘The number of the 
lamella of course varies with the breadth of the specimen. In the 
first specimen mentioned there were about 130; the average is 12 or 
13 along the margin in a distance of 10 mm. A cross section near 
the center of the coral shows that at this point the lamellz are thin 
and are crossed by vesicular tissue. The lamell along the sides 
are much indented in a manner similar to that characteristic of the 
subdivision of this genus known as Heliophyllum. 1 however know of 
no form of this genus which has any resemblance to this species. 
Like the species last described it forms an interesting aberrant varation 
of the genus. 

It will be noticed that S. G. De Koninck quoted Ptycophyllum 
patellatum, Schlosheim from Dangelong. This is a species very 
similar in form, may however be ever be superficially distinguished by 
the fact that it has conspicuous elevations of long and short lamell, 
and that these begin to be twisted already at a short distance from 
the centre. 


CYATHOPHYLLUM BOLONIENSE, SBlainville? 


(Plate X11, Fig. 15.) 


Corallum composed of numerous polygonal polyps. Polyps 
typically five or six sided, but often with four, seven, or eight sides 
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on account of the unequal compression of the polyps. Their walls 
are not perforated, those of adjacent polyps are not intimately con- 
nected so that in case of fracture, the coral often splits along the 
middle of these walls Weathering will often loosen the polyps in a 
similar way. ‘lhe broken coral then assumes a columnar appearance. 
The columns are longitudinally corrugated at regular intervals by 
continuous ridges, five or six on each side of its polygonal outline ; 
and also transversely corrugated. but at very irregular intervals. 
There are also numerous transverse striz, which appear under a lens. 
Interiorly it consists of about thirty-five lamella which extend from 
the walls towards the centre. The greiter part «disappear before 
reaching a distance within one milllimetre of the centre, and of the 
rest occasionally one or two reach the very centre; in that case some- 
of them sometimes seems to pass 02 for a_ slight distance beyond the 
center. The spaces between these lamella are occupied by vesiculose 
leafiets or dissepiments. 

We do not believe that this species is really identical with the 
French species, but the structural similarity is greater with this species 
than with any other known to us. The Australian form however has 
asmaller number of lamelle, in a cross section they are seen to be 
often more or less wavy, and not uniformly straight as our figure 
would indicate, the number of disseppiments is also slightly less 
numerous than there represented. The general effect is however well 
given. These minute differences were noticed after the drawings 
were made. It differs from C. hexagonum, Goldfuss in the absence of 
a zone of thickening in the lamella about the centre of the polyp. 
From C. rugosum, Edw. and Haine it differs according to Rominger’s 
identifications, in the much smaller number of dissepiments, and in 
the fact that the lamellae do not lose their character at a certain dis- 
tance from the centre and then continue are mere ridges over the 
tabulz. ‘The interior termination of the lamellz is far more regular. 

While our specimens show a close structural affinity with C. 
Boloniense, the fact that we have not well preserved views of the 
calyces prevents our determining whether the slight variations 
observed are specific or varietal in nature. 


ENDOPHYLLUM ———. 
(Plate XIII, Figs. 16, 17.) 


Corallum composed of numerous polyps, polygonal or hexagonal 
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in outline and separated by thin walls. These walls are most readily 
detected in weathered specimens, on account of yielding most readily 
to the dissolving action of the atmosphere. In cross sections 
they are seen as thin wavy outlines separating the vesiculose 
tissue of adjacent polyps. On account of the confused structure of 
this tissue these walls are then seen only on careful examination, but 
then they are marked enough. The interior of the polyp is filled with 
vesiculose tissue about the walls without traces of lamella, next comes 
a zone in which the vesiculose tissue is combined with radia- 
ting lamella, the vesicular tissue itself becomes more regular in 
arrangement and tends to combine in more or less circular rings 
around the more central portions of the polyp. Near the centre these 
rings usually become suddenly indistinct or entirely vanish. In this 
case they represent the more typical characters of the genus. In 
adjacent polyps the variation may be more gradual and then one of 
the more conspicuons characters of the genus fails. In one of the 
numerous polyps with this compound structure which may be taken as 
typical, the diameter of the entire polyp is 9 mm; the diameter as far 
as the exterior limit of the area of mixed lamellae and vesiculose tissue 
is5 mm. The diameter of the last easily seen ring at the interior 
limit of the vesicular tissue is 2.5 mm. Longitudinal sections show 
the vertical lamellze towards the centre and the vesicular tissue quite 
strongly ascending forming on the average an angle of about thirty 
degrees with the centre of the polyp although this of course is very 
variable. 

Spongophyllum Sedgwick, Edwards and Haine in British Fossil 
Corals, plate 56, figure 2d, is a similar form but smailer. ‘The Austra- 
lian species is new. A description of the calyces is still necessary 
before science can be burdened wiih another name. When that is 
accomplished sfongohylloides might not be an inappropriate term. 


PLEURODICTYUM PROBLEMATICUM, Goldfuss ? 
(Plate XIII, Fig. 22.) 


Fossils found in the form of casts. Corallum compound, com- 
posed of polyps intimately united by their walls. ‘The walls are per- 
forated, the perforations connect the cells of adjacent polyps. The 
base of the corallum is flat; there being no polyps here to connect the 
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base of the corallum is flat; there being no polyps here to connect 
the casts show no traces of connecting perforations. This base of the 
corallum we know from analogy to have been covered by an epithecal 
‘membrane, but that part of the cast has not been seen. The upper 
surface of the corallum was broadly convex. ‘The separate polyps 
were internally grooved longitudinally. The grooves are shallow, 
and rounded, and vary in number. ‘There are usually from 25 to 30 
of them in each polyp cell, and ro to 12 of these are usually found on 
that side of the polyp which lies against the epithecal membrane in 
basal polyps. Between these grooves are raised areas or ridges, also 
rounded, bearing numerous low, round, pointed tubercles. They 
are so small that they do not merit the name of spines. These spines 
may occur as a single irregular series, or in two or three irregular 
series. Sometimes they are very irregular in arrangement, at other 
times the arrangement in series is very readily noticeable. All these 
variations take place in the same corallum. The earlier formed basal 
cells are usually pressed more or less out of shape below on one side, 
so as to form a pseudo-base. ‘Those later formed have quite regular 
polygonal outlines, excepting that the side adjacent to the epithecal 
membrane is always larger than the rest. Diameter of base of coral- 
lum 29 mm. <A much smaller specimen, 12 mm. broad presents every 
feature of the former excepting that there is a polyp cell in the centre 
flattened around the very base so that the pseudo-base is radiably 
striated, and the longitudinal ridges along the cell walls are more 
prominent. It seems however to be merely a young specimen. 


In 1829, Goldfuss in Petref. Germ. published a_ fossil under the 
the name of pleurodictyum problematicum. ‘Vhis is entirely similar to 
the Australian.species generically, differing however strongly in the 
possession of a tubular coiled body which is more or less interwoven 
with the base of the coralites. This body is found to be frequently 
not present and hence is regarded as only a parasitit organism and 
hence not a proper character of the genus. 


In 1842, De Koninck established the genus Michelima. 

In 1851, Edwards and Haime in Polyp. Pal. associated under 
Pleurodictyum problematicum Goldfuss three distinct types. The first is 
that described by Goldfuss. The second consists of a colony of 
polyps without vertical ridges or series of tubercles. The third has 
vertical ridges but no tubercles. A fourth specimen had _ vertical 
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ridges strongly marked ; we do not however know whether it belongs 
to the first or third types. 

In 1866 Mr. Rudolph Ludwig in Cor. aus Pal. Form. divided 
Pleurodictyum into two genera, giving each a new name, thus_prac- 
tically abolishing this genus. L¢chychochartocyclus contains those 
forms in which the interior walls of the polyp have longitudinal ridges, 
and these ridges are beset with distinct tubercles.  Zaentochartocyclus 
contains those forms in which the ridges are not beset with tubercles 
but are smooth. They correspond to the first and third types of 
Edwards and Haime. 

In Kentucky Fossil Corals, Mr. William J. Davis figures a new 
genus, Procterta. The figures seem to indicate the existence of mural 
pores connecting the polyps and also of tubercles ornamenting its 
interior. An examination of numerous specimens show that the 
character of the ridges is extremely variable in both tuberculated and 
non-tuberculated forms, and that they are often absent. At any rate 
we do not find in the figure of Procteria any thing to distinguish it 
from Ptchychochartocyclus, and this is only a synonym of Pleurodictyum 
even if it be indeed considered necessary to subdivide the genus. It 
will be therefore a matter of interest to learn what the forthcoming 
text may have to offer on that subject. 

Forms have been referred to Plearodictyum problematicum from 
various localities in North America and with a range from the Onon- 
daga Group of New York to that of the Waverly Group in Ohio. We 
believe that on study these would be found to belong to several dis- 
tinct species. Notwithstanding this range, the large celled forms of 
corals which pass under the name of Plewrodictyum are usually typical 
of bsevonian strata, and are found there most frequentiy. 

Pleurodityum has been identified by Rominger and Lindstrcem 
with Fazvosites and Michelinia. The type of the genus is more of the 
character of A/ichelinéa. It seems to us therefore that Pleurodictyum 
has precedence over Afichelinra. It contains typically the species of 
Goldfuss, the first type of Edwards and Haime, P¢chychochartocyclus 

stigmosus, Ludwig, and apparently the Procteria of Davis. If it be 
considered admissable to separate the forms without the tubercles, 
Ludwig’s genus Zaentochartocyclus has the precedence. 

We prefer also to retain the name /%leurodictyum for the Austra- 
lian form in particular, because the vesiculose tissue of A@ichelinia has 
not as yet been seen in Australian specimens. For a discussion of the 
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genus Pleurodictyum Nicholson’s work, Pal. Tabulate Corals should 
be examined. The Australian fossils here described are part of a 
series kindly forwarded to us by Mr. John Mitchell of Bowning. 
They have all been obtained in the district near Bowning, New South 
Wales, Australia. The fossiliferous rocks here are all referred to the 
Upper Silurian Group. They form a great synclinal basin from east 


Near the base of the exposed series is a bed of hardened 


to west. 
This has furnished the 


grevish-grown shale about 50 feet thick. 
tribolites the first two species of Cyathophyllum and the Pleurodictyum. 
Beneath this bed of shale is a layer of limestone containing many 
corals. From this we obtained Cyathophyllum Boloniense and the 
Endophyllum. The tribolites are all characteristic Silurian types. 
The corals have their nearest analogues in the Devonian formations. 
We find associated with the tribolites also two species of Pinnatapora 
or Glanconome, Goldfuss. Species of this genus usually occur in car- 
boniferous and sub-carboniferous strata, and are not known to descend 
below the Devonian series elsewhere. It is evident from these 
remarks that a careful study of the fossils of this district would be an 
unusually valuable contribution to the study of paleontology. 


CAR BONIFEROUS. 
CHAINODICTYUM LAXUM, Foerste. 


Siuce the first publication of this species we have obtained good 
casts of the porifous tace. ‘This shows that the cell orifices are elon: 
gated and are arranged in oblique rows across the branc}es ; their 
partition walls appear at the surface as more or less wavy, usually in 
osculating striae. ‘Two or three cells occupy the width of a branch. 

McCoy in Carb. Foss. Ireland, published Retepora undata with 
the following description: ‘‘Irregularly cup-shaped, interstices anas- 
tomosing, flattened ; fenestrule ovate, pointed at one end; poriferous 
face with five or six rows of peres in quincunx ; reverse with waved 
or scale like, semicircular ridges. This species we have seen from 
Kildare and identify with our genus. The hunate cross-striations on 
the reverse side are also conspicuous. The cell apertures are sim- 
ilarly elongated and bordered by raised ridges. Compared with our 


species however the branches are much coarser and broader ; being 
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usually a millimetre (or slightly more) wide, whereas the branches 
of the American species have a width of .3 to .38 mm. 


LOPHOPHYLLUM PROFUNDA. /:dwards and Haime. 


In 1851, Edwards and Haime published in Polyp. Terr. Pal., 
under the name of Cyathaxonia profunda * a description of a coral col- 
lected at Flint Ridge, Ohio, which curiously enough was overlooked 
in preparing the catalogue of Flint Ringe fossils for the second vol- 
ume of this bulletin. 

Curiously enough both Edwards and Haime, and McChesney 
refer their species to Cyathaxonia, after Lophophyllum had been 
already established. To us indeed the two genera seem to be very 
distinct, but there is no doubt that the species here under considera- 
tion is far more closely allied to Lophophyllum Konincki than to 
Cyathaxonia cornu, the types of the two genera. In deference to the 
opinion of those who have made a special study of these genera we 
leave them separate, and refer our species to Lophophyvllum as is the 
American custom at present. We believe however the Z. Aroliferum 
is only one of the many varations of Z. profunda, and should give 


place to the latter name. 


** We know this species only by the interior cast of its calyx. The cast shows that the 
ealyx was subcirenlar and deep ;as it is yore developed on the side of the septal fossette we 
think that the polyp was curved. The columnella is long and its transverse section sub- 
elliptical , 24 principal lamelhke quite large, well developed, alternate with an equal num- 
ber of much smaller ones and arrange themselves about the columnella in a somewhat 
branched manner, Diameter ef the calyx, 18 mm; its depth. 15, ”’ 

This is really a very good characterization of Ohio specimens in the form in which 
they are usually found. But after considerable pains we found a few speeimens which pre- 
served the fossil itself. These in the Jast bulletin we identified with CyaTiHaxonta 
On Piate XIL we figured the fossil itself, and on Plate IT may be 


PROLIFERA Of McChesney. 
found an illustration of the cast. 


: 
{ 
| 


OF DENISON UNIVERSITY. 137 


PLATE XIII. 


Fig. 1. Phacops serratus, n, sp: the head accidentally removed a litle from 
the thorax in the rock. 
Fig. 2. Enerinurus Mitchellt, n. sp. part of the head missing 
Fig. 3. Encrinurus Mitchel, n. sp: a fragment, showing the large tubercles 
at the dorsal furrow of the head; a typical specimen. 
Fig. 4. Halli, n sp. 
Fig. 5. AMicrodiscus punctatus Silter ; head, Museum Com. Zoology, Har- 
vard Univ. 
Fiz. 6. Spherexochus mirus, Beyrich ; a glabella and fixed cheek. 
7. LEncrinurus Bowningt, n. sp. glabella and fixed cheeks. 
Fig. 8, Lzchas Trentonensis, Conrad; head, outline, Mus. Comp. Zool. 
Fig. 9. Cyathophillum patula, n. sp; a cross-section of unusually wrinkled 
form. 
Fig. 10. Cyathophylium patula, n. sp ; the lower side of two polyps. 
Fig. 11. Cyathophyllum patula, n. sp. , a few lamelle enlarged. 
Fig. 12. Cyathophyllum australe n. sp. the exterior of the calyces seen from a 
cast, partly restored. 
Fig. 13. Cyathophyllum australe n. sp, a cast. 
Fig. 14. Cyathophyllum australe n. sp; a few lamelle and grooves enlarged. 
Fig. 15. Cyathophyllum Boloninense, Blainville ; a cross-section. 
Fig. 16. Andophyllum ( sphongophylloides ?) a cross-section. 
Fig. 17. Endophyllum ; the same, a vertical section. 
Fig. 18. Strombordes pygmaeus, Rominger; part of a corallum collected by 
Mr. John Van Cleve. 
Fig. 19. Encrinurus punctatus, Brunswick ; a European specimen, figure taken 
from the work Fr. Schmidt, on East Baltic Silurian Trilobites. 
20. Encrinurus Mitchelli, n. sp ; a moveable cheek. 
Fig. 21. Lechas breviceps, Hall, Waldron. Yndiana, Mus. Comp. Zool. 
22. Pleurodictyum problematicum, Goldfuss? View of base of casts, the 
epitheca being gone. 


ERRATA. 


Page 122, instead of Encrinurus Browning? read E. Bowningi. 
Page 132, instead of Spongopvlloids read Spongophylloides. 
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